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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of 
land for farming, industry, and recreation. 


Locating Soils 


All the soils of Maricopa County, Central 
Part, are shown on the detailed map at the back 
of this publication. This map consists of many 
sheets made from acrial photographs. Each 
sheet is numbered to correspond with a number 
on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
arca if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map 
symbol and gives the capability classification 
of each. [t also shows the page where each soil 
is described and the page for the capability 
unit, range site, and wildlife habitat group in 
which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in 
the text. Translucent material can be used as 
an overlay over the soil map and colored to 
show soils that have the same limitation or 
suitability. For example, soils that have a 


slight limitation for a given use can be colored 
green, those with a moderate limitation can be 
colored yellow, and those with a severe limita- 
tion can be colored red, 

Farmers and those who work with farmers can 
learn about use and management of the soils 
from the soil descriptions and from the deserip- 
tions of the capability units. 

Homeowners and, landscape architects can 
learn which plants are suitable for individual 
soils in the section “Trees and Shrubs.” 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section ‘Managing Soils for Wildlife.” 

Ranchers and others can find, under “Range 
Resources,” groupings of the soils according to 
their suitability for range, and also the names 
of many of the plants that grow on cach range 
site. 

Community planners and others can_ rend 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings and for 
yecreation areas in the section “Enginecring 
Uses of the Soils.” 

Engineers and builders can find, under ‘En- 
gincering Uses of the Soils,” tables that contain 
estimates of soil properties and information 
about soil features that affect engineering 
practices. 

Scientists and others can read nbout how the 
soils formed and how they are classified in the 
section ‘Formation and Classification of Soils.” 


Newcomers in Maricopa County, Central 


Part, may be especially interested in the 
section “General Soil Map,” where broad 
patterns of soils are described. ‘They may also 
be interested in the information about the 
county given at the beginning of the 
tion and in the section 
About the Area.” 
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“Additional Facts 


Cover picture: 


Desert plant cover on Pinamt soil, chiefly Saguaro 
carte, mesquite, palo verde, creosote, bursage, and scattered 
annual grasses. Gachado soil and Rock outcrop on mountain in 
background. 
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HE AREA SURVEYED (fig. 1), 1,076,330 acres or 

about 1,682 square miles, is in the central and west- 
central part of Maricopa County. It extends from 16th 
Strect in Phoenix to the Yuma County line. Of this area, 
approximately 321,000 acres is under cultivation, 73,000 
acres is urban, and the rest is desert. Large parts of the 
desert are State or federally owned. Phoenix, the largest 
city in Arizona and the State capital, is the county seat 
of Maricopa County. The population in 1970 was 582,500.! 
Other cities and towns are Avondale, Buckeye, Cashion, 
El Mirage, Glendale, Goodyear, Litchfield Park, Peoria, 


‘State Agricuttore! Bxperimeat Station «1 Tuosoa 


Figure i.—Location of Maricopa County, Arizona, Central Part. 


''U.8. Dept. of Commerce, Bureau of the Census. 


Sun City, Surprise, Tolleson, and Youngtown. Within 
the survey area is the Agua Fria-New River and the 
Buckeye-Roosevelt, Natural Resource Conservation 
Districts. 

The area is characterized by a highly developed and 
intensive agriculture. Cotton and alfalfa are the principal 
crops. Barley, wheat, grain sorghum, safflower, citrus, 
grapes, and truck crops are also important. The truck 
crops are lettuce, cabbage, broccoli, carrots, radishes, 
potatoes, onions, tomatoes, cantcloup, and watermelon. 
Because the growing season is long, double cropping is 
commonly practiced and the Jand is seldom idle. Dairying 
and sheep and cattle feeding are important enterprises: 
Much of the productive acreage in the vicinity of Phoenix 
is being developed rapidly as home or industrial sites. 

Winters are mild in the survey area, but summers are 
hot and dry. The two periods of rainfall are the last half 
of summer and late in fall and in winter. 

Trrigation is needed for crops. The sources range con- 
siderably in quality and quantity. Surface water is sup- 
dake from reservoirs on the Agua Fria, Salt, and Verde 

ivers. The principal organized irrigation districts are 
the Maricopa, Buckeye-Roosevelt, Salt River, St. Johns, 
New States, and Arlington. Underground water supple- 
ments surface water and in some areas is the sole supply. 
The Harquahala and Rainbow Valleys and the areas near 
Tonopah and Wintersburg depend upon underground 
water, but the water table is continually dropping. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Maricopa County, Central Part, where they are 
located, and how they can be used. The soil scientists went 
into the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of slopes, 
the size and speed of streams, the kinds of native plants 
or crops, the kinds of rock and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 
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The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soit series and the sotl phase 
are the categories of soil classification most used in a 
local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil serics is named for a town or 
other geographic feature near the place where a soil of 
that scrics was first observed and mapped. Laveen and 
Avondale, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases, The name 
of a soil phase indicates a feature that affects management. 
For example, Laveen loam, 1 to 3 percent slopes, is one 
of several phases within the Laveen series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that, help in drawing boundaries ac- 
curately. The soil map at the back of this publication 
was prepared from acrial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, 2 mapping unit is 
nearly equivalent to 2 soil phase. It is not exactly equiva- 
lent, because it is not practical to show on such a map all 
the small, scattered bits of soils of some other kind that 
have been seen within an area that is dominantly of a 
recognized soil phase. 

Some mapping units are made up of soils of different 
serics, or of different phases within one series. Three 
such kinds of mapping units are shown on the soil map 
of Maricopa County, Central Part: soil complexes, soil 
associations, and undifferentiated groups, 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant soils, 
and the pattern and relative proportions are about the 
same in all areas. Generally, the name of « soil complex 
consists of the names of the dominant soils, joined by a 
hyphen. Rillito-Perryville complex, 5 to 20 percent slopes, 
is an example. 

A soil association is made up of adjacent soils that occur 
as areas large enough to be shown individually on the soil 
map but are shown as one unit because the time and effort 
of delineating them separately cannot be justified. ‘There 
is a considerable degree of uniformity in pattern and rela- 
tive extent of the dominant soils, but the soils may differ 
greatly one from another. The name of an association 
consists of the names of the dominant soils, joined by a 
hyphen. Antho-Valencia association is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 


as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on the 
map may be made up of only one of the dominant soils, 
or of two or more. If there are two or more dominant 
series represented in the group, the name of the group 
ordinarily consists of the names of the dominant soils, 
joined by “and.’’ Carrizd and Brios soils is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, so severely eroded, or so 
variable that it has not been classified by soil series. These 
places are shown on the soil map and are described in the 
survey, but they are called miseellancous land types and 
are given descriptive names. Dune land is an example. 

hile a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and for 
engineering tests. Laboratory data from_the same kinds 
of soil in other places are also assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

Soil scientists observe how soils behave when used as a 
growing medium for native and cultivated plants, and as 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to proper- 
ties of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind of 
soil, and they relate this to the slow permeability of the 
soil or its high water table. They see that streets, road 
pavements, and foundations for houses are cracked on a 
named kind of soil and they relate this failure to the high 
shrink-swell potential of the soil material. Thus, they use 
observation and knowledge of soil properties, together 
with available research data, to predict limitations or 
suitability of soils for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set up trial groups of soils. They test these groups by 
further study and by consultation with farmers, agrono- 
mists, engineers, and others. They then adjust the groups 
according to the results of their studies and consultation. 
Thus, the groups that are finally evolved reflect up-to- 
date knowledge of the soils and their behavior under cur- 
rent methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, in 
color, the soil associations in Maricopa County, Central 
Part. A soil association is a landscape that has a distinctive 
proportional pattern of soils. Tt normally consists of one or 
more major soils and at Icast one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want. a general idea of the soils in an area, who want to 
compare different parts of an area, or who want to know 
the Tbpation of large tracts that are suitable for a certain 
kind of use. Such a map is a useful general guide in manag- 
ing ® watershed, a wooded tract, or a wildlife area, or in 
planning engincering works, recreational facilities, and 
community developments. It is not a suitable map for 
planning the management of a farm or field, or for selecting 
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the exact location of a road, building, or similar structure, 
because the soils in any one association ordinarily differ 
in slope, depth, stoniness, drainage, and other character- 
istics that affect their management. 

The soil associations in this survey area have been 
grouped into three general kinds of landscapes for broad 
interpretative purposes. Each of the broad groups and the 
10 soil associations are described on the pages that follow. 
The texture mentioned in the legend for each association 
refers to the dominant texture of the surface layer of the 
major soils. 


Soils Formed in Recent Alluvium 

This group of associations consists of nearly level to 
gently sloping soils formed in recent alluvium on alluvial 
fans at the base of mountains, in stream channels, on low 
stream terraces, and on valley plains. 
1. Gilmani-Estrella- Avondale association 
Nearly level loams and clay loams on valley plains and low 
stream terraces 

This association (fig. 2) is on the broad, flat valley plains 
and low stream terraces that occur throughout the survey 
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area. The soils formed in recent alluvium that was derived 
from a wide variety of rock, including granite-gneiss, 
schist, andesite, rhyolite, basalt, and quartzite. The 
natural vegetation is creosotebush, cactus, annual weeds 
and grasses, and scattered mesquite and paloverde trees. 
The elevation ranges from 750 to 1,400 feet. The mean 
annual precipitation is 6 to 8 inches, the mean annual air 
temperature is 69° to 74° F, and the frost-free season is 
250 to 300 days. 

This association makes up about 25 percent of the sur- 
vey area. It is about 55 percent Gilman soils, 10 percent 
Estrella soils, 10 percent Avondale soils, and 25 percent 
Sees Antho, Avonda, Agualt, Gadsden, and Cashion 
soils, 

Gilman soils are fairly close to major stream channels. 
Estrella soils are along the margin of most mapped areas 
in slightly higher positions than Gilman soils. Avondale 
soils are in positions intermediate between Gilman_and 
Estrella soils, mainly in the Buckeye and Salt River 
Valleys. 

Gilman soils are 60 inches or more of loam or very fine 
sandy loam that is thinly stratified with finer or coarser 
textured material in the lower part. Estrella soils are 
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Figure 2.~Representative pattern of soils in the Gilman-Estrella-Avondale, the Carrizo-Brios, and the Mohall-Laveen associations. 
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loams or very fine sandy loams 20 to 39 inches deep over 
an old buried clay loam soil. Avondale soils have x dark- 
colored clay loam surface Jayer over loam or very fine 
sandy loam that is thinly stratified with finer or coarser 
textured material. 

Parts of the cities of Phoenix, Glendale, and Buckeye 
are on this association. Cotton, alfalfa, small grain, saf- 
flower, sugar beets, grapes, citrus, and vegetables are the 
chief crops. A few areas are used as range following sca- 
sonal rains. 


2, Antho-Valencia association 


Nearly level sandy loams on recent alluvial fans and valley 
plains 

This association (fig. 3) is on young alluvial fans and 
valley plains that are | mile to 5 miles from the mountains. 
Tn places it is underlain by an older land surface (see also 
fig. 4, p. 5). It occurs throughout the survey aren. The 
soils formed in young alluvium that was derived from a 
wide variety of rock but was dominantly granitic. The 
native vegetation is ereosotebush, cactus, annual weeds 
and grasses, and scattered mosquite and paloverde trees. 
The elevation ranges from 800 to 1,400 leet. The mean 
annual precipitation is 6 to 8 inches, the mean annual 
air temperature is about 69° to 74° F, and the frost-free 
season is 250 to 300 days. 

This association makes up about 14 percent of the sur- 
vey aren. It is about 60 percent Antho soils, 15 percent 
Valencia soils, and 25 percent Gilman, Coolidge, Agualt, 
Maripo, Vint, Estrella, Carrizo, and Tremant soils, 
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Figure 3,—Representative pattern of soils in the Antho-Valencia, the Ebon-Pinamt-Tremant, and the Cherioni-Rock outcrop associations. 
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Antho soils are sandy loam 40 inches deep or more. 
They are in the center of most mapped areas, and Valencia 
soils are along the margins. Valencia soils are sandy loam 
or fine sandy loam 20 to 39 inches deep over an old buried 
clay loam soil. 

This association is cultivated in areas where irrigation 
water is available. Cotton, alfalfa, small grain, safflower, 
sugar beets, grapes, and citrus are the chief crops, A 
few areas are used as range. Part of the city of Phoenix 
is on this association. 


3. Carrizo-Brios association 


Nearly level to gently sloping gravelly sandy loams and 
sandy loams in stream channels and on low stream terraces 


This association (sec fig. 2, p. 3) is in or adjacent to 
the channels of the New River and the Gila, Salt, Agua 
Fria, and Hassayampa Rivers and on a few of the adjacent 
low-lying stream terraces. The soils formed in recent 
alluvium that was derived from a wide mixture of acid 
and basic igneous and metamorphic rock. They are subject 
to occasional flooding. The native vegetation is salt- 
cedar, arrowweed, creosotebush, and saltbush. The eleva- 
tion ranges from 750 to 1,300 feet. The moan annual air 
temperature is 69° to 74° T°, and tho frost-free season is 
250 to 300 days. 

This association makes up about 5 percent of the survey 
area. [t is about 30 percent Carrizo soils, 30 percent Brios 
sotls, 15 percent Vint soils, and 25 percent Torripsamments 
and Torrifluvents, frequently flooded, and Cashion, 
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Carrizo soils are typically in the lowest positions, 
nearest the present stream channels. Vint soils are in 
higher positions, along the outer margins of the mapped 
areas. Brios soils are in positions intermediate between 
Carrizo and Vint soils. 

Carrizo soils have a surface layer of yellowish-brown 
ravelly sandy loam about 5 inches thick over pale- 
rown very gravelly coarse sand that extends to a depth 

of 60 inches or more. Brios soils have a surface layer of 
brown sandy loam about 14 inches thick over brown 
sand that extends to a depth of 60 inches or more. Vint 
oS are pale-brown loamy fine sand about 60 inches 
eep. 

This association is cultivated in only a few areas, which 
are not subject to flooding. A few areas are used as range. 
The part of the assocation near Buckeye and Arlington 
has been designated the Fred J. Weiler Green Belt and 
serves as an important nesting area for dove and quail. 


4. Torrifuvents association 


Nearly level io gently sloping soils that are gravelly, cobbly, 
and stony throughout; on recent alluvial fans at the base of 
mountains 


This association is on alluvial fans at the base of the 
Estrella Mountains in Rainbow Valley. It is dissected by 
shallow stream channels that have cut 1 foot to 15 feet 
below the surface. The soils formed in cobbly, gravelly, 
and stony alluvium that was derived from the granite- 
gneiss mountains above. The native vegetation is creosote- 
bush, cactus, bursage, and scattered mesquite, paloverde, 
and ironwood trees. The elevation ranges from 1,250 to 
1,500 feet. The mean annual precipitation is 6 to 8 inches, 


the mean annual air temperature is 69° to 74° F, and the 
frost-free season is 260 to 300 days. 

This association makes up about 1 percent of the survey 
area. It is about 85 percent Torrifluvents and 15 percent 
Gunsight, Pinamt, and Pinal soils, 

Torrifluvents are stratified and are 35 to 80 percent 
cobbles, gravel, and stones. The stony soils are more preva- 
lent in the steeper aroas nearest the base of mountains. 
The gravelly soils are more prevalent in areas more dis- 
tant from the mountains, 

This association is not cultivated, A few areas are used 
as range following seasonal rain. 


Soils Formed in Old Alluvium 


This group of associations consists of nearly level to 
moderately steep soils in old alluvium on alluvial fans and 
valley plains. 


5. Rillito-Gunsight-Perryville association 


Nearly level to moderately steep gravelly loams and loams on 
old alluvial fans and valley plains 


This association (fig. 4) is on old alluvial fans and valley 
plains, mainly in the western part of the survey area. 
Some areas are near the base of mountains, but others are 
as much as 10 miles away. The undulating landscape is 
dissected by many stream channels that have cut 1 foot 
to 20 feet below the surface. The soils formed in old 
gravelly alluvium that was derived mainly from granite- 
gneiss, schist, andesite, and limestone. The natural vege- 
tation is mainly creosotebush and scattered mesquite and 
paloverde trees. The elevation ranges from 800 to 1,400 


Figure 4.—Representative pattern of soils in the Rillito-Gunsight-Perryville, the Laveen-Coolidge, the Antho-Valencia, and the Cherioni- 
Rock outcrop associations. 
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feet. The mean annual precipitation is 6 to 8 inches, the 
mean annual air temperature is 67° to 74° F, and the 
frost-free season is 250 to 300 days. 

This associntion makes up about 16 percent of the 
survey area. lt is about 25 percent Rillito soils, about 20 
percent Gunsight soils, about 10 percent Perryville soils, 
and 45 percent Pinal, Laveen, Harqua, and Cherion 
soils. One area south of Saddle Mountain is almost entirely 
Pinal soils. 

Rillito soils are on the more gently sloping edges of 
alluvial fans and valley plains. Gunsight soils are in the 
slightly higher positions in the center of alluvial fans. 
Perryville soils are in slightly lower positions along the 
outer margins of the alluvial fans and valley plains. 

Rillito soils have a surface layer of light yellowish-brown 
loam about 10 inches thick. The underlying material to a 
depth of 19 inches is light-brown gravelly loam and 
pinkish-white to very pale brown gravelly loam or gravelly 
sandy loam to a depth of 60 inches. The underlying mate- 
a contains soft masses, filaments, and concretions of 
Ime. 

Gunsight soils have a surface layer of light-brown and 
pale-brown gravelly loam about 3 inches thick. The under- 
ying material to 2 depth of 60 inches is light-brown very 
gravelly loam. The underlying material contains soft 
masses and concretions of lime and in some profiles is 
cemented with lime. 

Perryville soils have a surface layer of very pale brown 
gravelly loam about 9 inches thick. The underlying mate- 
rial is very pale brown gravelly lonm or very gravelly 
sandy loam. The profile is extremely calcareous. 

Only 2 small part of this association is cultivated. Cot- 
ton, alfalfa, small grain, safflower, citrus, and sugar beets 
are the chief crops. A few areas are used as range. A few 
homes are built on these soils near Lookout Mountain in 
the city of Phoenix. 


6. Mohall-Laveen association 


Nearly level loams and clay loams on. old alinvial fans and 
valley plains 


This association (see fig. 2, p. 3) is on alluvial fans and 
valley plains. The largest aren is in the Salt River Valley. 
A few smaller areas are in the Harquahala Valley. The 
soils formed in old alluvium that was derived from granite- 
gneiss, rhyolite, schist, and some acid and basic igneous 
rock and limestone. The native vegetation is creosote- 
bush and scattered mesquite and paloverde trees. The 
elevation ranges from 950 to 1,400 feet. The mean annual 
precipitation is 6 to 8 inches, the mean annual air tem- 
perature is 68° to 74° F, and the frost-free senson is 250 
to 300 days. 

This association makes up about 12 percent of the sur- 
vey area. It is about 45 percent Mohali soils, 40 percent 
Laveen soils, and 15 percent Tremant, Estrella, Vecont, 
Coolidge, and Valencia, soils. 

The soils are in similar positions on the landscape, but 
Mohall soils are in slightly lower positions on concave 
surfaces and Laveen soils are on slightly convex surfaces. 
The difference in clevation between the soils generally is 
less than 2 feet. 

Mohall soils have a clay loam subsoil that extends to a 
depth of about 35 inches. The underlying material is loam 
or very fine sandy loam. The underlying material and lower 
part, of the subsoil contain soft masses of lime. Laveen 


soils are Joams that have soft masses and concretions of 
lime at a depth of about 24 inches. 

Parts of the cities of Phoenix, Peoria, Surprise, Cashion, 
and Litchfield Park are on this association. The association 
is irrigated, Cotton, alfalfa, small grain, sugar bects, 
safflower, and citrus ate the main crops. A few arcas are 
used as range. 


7. Laveen-Coolidge association 


Nearly level sandy toams, loams, and clay loams on old 
alluvial fans and valley plains 


This association (see fig. 4, p. 5) is on alluvial fans 
and valley plains that are 2 to 5 miles from the mountains, 
The largest area is a 3- to 5-mile wide aren extending 
from Avondale to the Hassayampa River, A few smaller 
areas are in the Rainbow and Harquahala Valleys. The 
soils formed in alluvium that was derived from granite- 
gneiss, schist, limestone, andesite, rhyolite, and basalt. 
The native vegetation is creosotebush and scattered 
mesquite and paloverde trees, The elevation ranges from 
$00 to 1,400 feet. The mean annual precipitation is 6 to 
8 inches, the mean annual air temperature is 69° to 73° I, 
and the frost-free season is 250 to 300 days, 

This association makes up about 9 percent of the sur- 
vey aren. It is about 60 percent Laveen soils, 20 percent 
Coolidge soils, and 20 percent Mohall, Perryville, Tre- 
mant, Antho, Maripo, Rillito, and Gilman soils. 

Laveen soils are at the lower ends of alluvial fans and 
on valley plains. Coolidge soils are in or near stream chan- 
nels and at the upper ends of alluvial fans nearest the 
mountains, 

Laveen soils are Joams that have soft, masses and con- 
cretions of lime below a depth of about 24 inches. Coolidge 
soils are sandy loams that have soft masses and a few 
concretions of lime below a depth of about 24 inches. 

Parts of the towns of Buckeye and Avondale are on this 
association. Cotton, alfalfa, small grains, safflower, sugar 
beets, and grapes are the main crops. A few areas are 
used as range. 


8. Ebon-Pinamt-Tremant association 


Nearly level to gently sloping gravelly loams, very cobbly 
loams, and gravelly clay loams on old alluvial fans at the 
base of mountains 


This association (see fig. 3, p. 4) is on old alluvial fans 
at the base of the White Tank and Estrella Mountains. 
Tt is dissected by numerous stream channels that arc 
entrenched 2 to 25 fect below the surface. The soils 
formed in old gravelly alluvium that was derived from a 
wide mixture of granite, granite-gneiss, schist, rhyolite, 
andesite, and quartzite. The natural vegetation is creo- 
sotebush, bursage, cactus, and scattered mesquite anid 
paloverde trees. The elevation ranges from 800 to 1,800 
feet. The mean annual precipitation is 6 to _§ inches, 
the mean annual air temperature is 69° to 74° F, and the 
frost-free season is 260 to 320 days. 

This association makes up about 3 percent of the 
survey aren. It is about 30 percent Ebon soils, 20 percent 
Pinamt soils, 15 percent Tremant, soils, and 35 percent 
Carrizo, Gunsight, Rillito, Cherioni, and Antho soils. 

Ebon soils are at the upper ends of alluvial fans nearest 
the mountains, Pinamt soils are about halfway down the 
alluvial fans, and Tremant soils are at the lower ends. 
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Ebon soils have a cobbly clay subsoil. Pinamt soils 
have a subsoil of very gravelly sandy clay loam, The 
underlying material is very gravelly sandy loam. The 
underlying material and lower part of the subsoil contain 
accumulations of lime. Tremant soils have a gravelly 
clay loam and clay loam subsoil. The underlying materia] 
is gravelly loam. 

Parts of South Mountain Park, White Tank Regional 
Park, and Estrella Mountain Regional Park are on this 
association. The association is not cultivated. A few areas 
are used as range. 


9. Casa Grande-Harqua association 


Nearly level to sloping, saline-alkali loams, sandy loams, 
and gravelly clay loams on valley plains 


This association is on old valley plains, mainly in the 
area of Tonapah and Wintersburg. A few areas also are 
in the Harquahala and Rainbow Valleys. The soils 
formed in old alluvium that was derived from granite, 
schist, gneiss, rhyolite tuff, and limestone. The vegetation 
is saltbush, creosotebush, cactus, and scattered mesquite 
and paloverde trees. The elevation ranges from 800 to 
1,350 feet. The mean annual precipitation is 6 to 8 inches, 
the mean annual air temperature is 67° to 74° F, and the 
frost-free season is 250 to 300 days. 

This association makes up about 4 percent of the 
survey area. It is about 30 percent Casa Grande soils, 30 
pee Harqua soils, and 40 percent Laveen, Gunsight, 

illito, and Antho soils. 

Casa Grande soils are on valley plains parallel to the 
main drainage systems of the area. Harqua soils are on 
old alluvial fans that merge with the main drainage 
system. 

Casa Grande soils have a very strongly alkaline clay 
loam subsoil. The underlying material is very strongly 
alkaline loam. The subsoil and underlying material 
contain filaments and soft masses of lime. Harqua soils 
have a gravelly clay subsoil and underlying material. 
They are very strongly alkaline and saline. They have 
a distinct layer of calcium carbonate at a depth of about 
12 inches, 

This association is irrigated. Cotton, alfalfa, sugar 
beets, and safflower are the main crops. Some areas are 
used as range. 


Soils of Mountains and Buttes 


This association consists of Rock outcrop and areas of 
shallow soils in steep mountainous areas. 


10. Cherioni-Rock outcrop association 


Gently sloping to very steep very gravelly loams and Rock 
outcrop on mountains, buties, and low hills 


This association (sec figs. 3 and 4, pp. 4 and 5) is in steep 
mountainous areas and in less sloping areas at their base. 
Slopes are complex. The largest areas are in EKagletail 
Park and the Saddle, Estrella, and Salt River Mountains. 
The soils formed over granite-gneiss, schist, andesite, 
basalt, and tuff bedrock. Minor amounts of silt are 
deposited on these soils by the wind. The vegetation 
consists of creosotebush, bursage, cactus, and scattered 
mesquite and paloverde trees. The elevation ranges from 
800 to 4,500 feet. The mean annual precipitation is 6 to 


8 inches, the mean annual air temperature is 67° to 74° F, 
and the frost-free season is 250 to 300 days. 

This association makes up about 11 percent of the 
survey area. It is 40 percent Cherioni soils, 35 percent 
Rock outcrop, and 25 percent Gunsight, Pinal, Gachado, 
and several shallow soils. 

Cherioni soils are on the lower slopes of mountains 
and on a few pediments and low hills. Rock outcrop is 
scattered throughout most mapped areas of this associa- 
tion but is more prevalent in the highest parts of 
mountains and on low hills. Cherioni soils are very gravelly 
loams about 11 inches thick. They have an indurated 
hardpan about 7 inches thick over bedrock. 

Part of the city of Phoenix is on this association, as 
well as parts of South Mountain Park, White Tank 
Regional Park, Estrella Mountain Regional Park, and 
Buckeye Hills Regional Park. Several television and 
radio transmitters and water tanks are in the higher 
lying areas, and parts of two heavy equipment proving 
grounds are also in these areas. This association is not 
cultivated. A few areas are used for range. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Maricopa County, Central Part. Each soil series is 
described in detail, and then, briefly, each mapping unit 
in that series. Unless it is specifically mentioned otherwise, 
it can be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, to 
get full information about any one mapping unit, it is 
necessary to read both the description of the beatae! 
unit and the description of the soil series to which it 
belongs. 

An important part of the description of each soil series 
is the soil profile, that is, the sequence of layers from the 
surface downward to rock or other underlying material, 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The 
second is much more detailed and is for those who need 
to make thorough and precise studies of soils. Color terms 
are for dry soil unless otherwise stated. The profile 
described in the series is representative of the mapping 
units in that series. If the profile of a given mapping unit 
differs from the one denatihad for the series, these differ- 
ences are stated in describing the mapping unit, or they 
are differences that are apparent in the name of the 
mapping unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil series. 
Dune land, for example, does not belong to # soil series 
but nevertheless, is listed in alphabetic order along with 
the soil series. . 

Following the name of each mapping unit is a symbol in 
parentheses. This symbol identifies the mapping unit on 
the detailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit, range site, 
horticultural group, and wildlife habitat group to which 
the mapping unit has been assigned. The page for the 
description of each capability unit, range site, and_wildlife 
habitat group can be found by referring to the “Guide to 
Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in 
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TanLe 1.—Approximate acreage and proportionate extent of the soils 


Agualt loam. .--------------------- 
Antho sandy loam, 0 to 1 percent slopes_ 
Antho sandy loam, 1 to 3 percent slopes. 
Antho sandy loam, saline-afkali.-~-------- 
Antho gravelly sandy loam, 0 to 1 percent 
slopes__.---.------------------------- 
Antho gravelly sandy loam, 1 to 3 percent 
slopes 
Antho- Brios sandy loams-.. 


Antho-Carrizo complex, 0 to 1 percent 


glopes.--------~---------------------- 
1 to 3 percent 


Antho- Carrizo complex, 

slopes. - 
Antho-Cai 

slopes 
Antho- sreman’ complex, 1 to 5 p 

slope: 
Antho-Tremant- Mohall complex, 1 to 5 per: 

cent slopes. 
Antho association. 
Antho-Valencia association 
Avonda clay loam_-- 
Avondale clay loam _- 
Avondale clay loam, salinc-alk 
Beardsley loam... 
Brios loamy sand 
Brios sandy loam 
Brios loam._- 
Calciorthids a: 
Carrizo gravelly sandy loam 
Carrizo-Ebon complex, 3 to 12 per 

slopes. 
Carrizo and Brios soils 
Casa Grande sandy loam 
Casa Grande loam..-- 
Casa Grande complex..- 
Casa Grande-Laveen complex, alk 
Cashion clay, saline-nlkali_.---- 
Cherioni-Rock outcrop complex. 
Coolidge sandy loam. 
Coolidge gravelly sandy loam 


Coolidge-Tremant compl 
Coolidge-Laveen association — 
Dune land. 


Ebon gravelly loam, 0 to 8 percent slopes... . 
Ebon-Pinamt complex, 0 to 10 percent 
slopes 


Estrella loam. _ 
Estrella loam, saline-alkali_ 
Gachado-Rock outcrop comple: 
Gadsden clay loam...-_--- 
Gadsden clay_-..- 
Gadsden clay, saline-alkal 
Gilman fine sandy loam.._ 
Gilman fine sandy loam, saline-alkal 
Gilman loam, 0 to 1 percent slopes 
Gilman loam, 1 to 3 percent slopes 
Gilman loam, saline-alkali__-. 
Gilman complex, saline-alkali_ 
Gilman-Antho association - _ 
Gilman-Laveen association. - 
Gilman, Antho and Glenbar soils, severely | 
eroded 
Gilman loam, clayey subsoil variant, moder- 
ately saline... 
Glenbar loam_-__ 
Glenbar loam, saline-alkali 
Glenbar clay loam..--.-.-- 
Glenbar clay loam, saline-alkali 
Glenbar clay 


Gunsight-Pin. 


See footnotes at end of table, 


Acres 


8, 059 
32) 548 
649 

3, 654 
6, 014 


3, 619 
9, 434 


3, 861 
1, 106 
29, 356 


Percent ! 


wo 
ey 
u 


& 


i 


'| Pinal loam, 1 to 3 percent slopes 
| Pinal gravelly loam 


| Torrifluvents_ 


| Tremant gravelly loam, 1 to 3 percent slopes. 


Soil 


Acres 


@ to 1 percent 


Gunsight-Rillito complex, 


Pp 

Gunsight-Rillito complex 

BlOPCBiaecusemscmcccneceesctoucsoeses! 
Harqua complex, 0 to 3 percent slopes 
Harqua complex, 3 to 8 percent slopes 
Harqua-Gunsight complex, 0 to 5 percent 

slopes 
Harqua-Laveen complex 
Harqua-Rillito complex, 1 to 3 percent 

slopes. 
La Palma very fine sandy loam. 
Laveen sandy loam_.-.-.-.---- 
Laveen loam, 0 to 1 percent slopes 
Laveen loam, 1 to 3 percent slopes 
Laveen loam, saline-alkali_ 
Laveen clay loam_...--- 
Laveen-Antho complex, saline-al 
Maripo sandy loam-.-_ 
Mohall sandy loam 
Mohall loam...- 
Mohal! clay loam 
Mohall clay. 
Mohall-Tremant complex, 0 to 


3 percent 
slopes. --| 


Mohall-Laveen association 
Perryville sandy loam__.- 
Perryville loam, saline-alkali 
Perryville gravelly loam, 0 to 

slopes--. 
Perryville 


Pinal loam, 0 to 1 percent slopes 


Pinal-La Palma loams, 1 to 3 percent slopes_. 
Pinal-Suncity complex, 0 to 3 percent slopes... 
Pinamt-Tremant complex, 1 to 10 percent 

BMOPES.. oo suns sone decs scenes eee 
Rillito sandy loam, 0 to 1 percent slopes 
Rillito sandy loam, 1 to 3 percent slopes. 
Rillito loam, 0 to 1 percent slopes__ 
Rillito loam, 1 to 3 percent slopes. 
tito. Haque complex, 1 to 3 percent 

slopes. 


slopes 
Rock outerop-Cherioni complex 
Toltes loam_--.-.-------- 


Torriorthents. 
Torripsamments and Torrifluvents, fre- 

quently flooded__-.- 
Tremant loam 
Tremant gravelly loam, 0 tol percent slopes_ 


Tremant clay loam. ----- bose 
Tremant gravelly clay lo: : 
Tremant complex, 0 to 3 per 
Apemante Ballito complex, 0 to 1 pere nt 


SIGPes scenes Sesececes se sel eee ese sea 
nes somplex,. 0 to 5 percent 
slopes. 
Trix clay loam 
Tucson loam... - 
Tucson clay loam. 


Valencia sandy loam 


16, 370 


Percent ! 
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Taste 1.—Approximate acreage and proportionate extent of the soils—Continued 


Soil Acres Percent ! 
Valencia sandy loam, saline-alkali_ 1, 499 0. 14 
Valencia gravelly sandy loam_- i 355 . 03 
Vecont loam... 2 901 08 
Vecont clay... a 4, 691 44 
Vint loamy fine sand. a 4,107 38 
Vint fine sandy loam. = 5, 141 48 
Vint loam..-.--- a 996 09 
Vint clay loam___ A 396 04 
Vint-Carrizo complex - x 686 06 


Soil Acres Percent? 

Wintersburg complex- 1, 378 0. 13 
Borrow pits__.-- 655 . 06 

] 149 .O1 
1, 261 aol 

gh Intensity. 651, 106 |----___- 

Surveyed nt Low Intensity_ 424, 523 |.----.-- 
701 . 06 

Wolds cossesewsodecensseaecnend ? 1, 076, 380 | 100. 00 


| Figures were rounded to nearest hundredth. 


describing soils can be found in the Glossary at the end of 
this survey, and more detailed information about the 
terminology and methods of soil mapping can be obtained 
from the Soi! Survey Manual (4).? 


Agualt Series 


The Agualt series consists of deep, well-drained soils. 
These soils formed in recent alluvium that was deposited 
on flood plains, low terraces, and alluvial fans. The 
alluvium was derived from a wide mixture of rock, 
including granite, granite-gneiss, andesite, and basalt. 
Slopes ere 0 to 3 percent. Elevations are 800 to 1,500 feet. 
In areas not irrigated, the vegetation is creosotebush, 
cactus, annual weeds and grasses, and scattered mesquite 
and paloverde trees. The average annual rainfall is about 
6 to 8 inches, the mean annual air temperature is 69° to 
74° F, and the frost-free season is 250 to 300 days. 

In a representative profile the soil is brown loam to a 
depth of about 27 inches and pale-brown sand to a depth 
of 60 inches. The soil is moderately alkaline throughout 
and in most places is calcareous throughout. 

Premeability is moderate in the loamy upper part of the 
soil and very rapid in the sandy lower part. Runoff is slow, 
and the hazard of erosion is slight. The available water 
capacity is 5 to 7 inches. Roots penetrate to a depth of 
about 60 inches. : 

_ Agualt soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, 
barley, safflower, sugar beets, sorghum, citrus, and 
vegetables. 

epresentative profile of Agualt loam, 200 feet east and 

75 feet north of southwest corner of cultivated field 
SWUSEYSWY sec. 18, T. 2.N., R. 1 E. 

Ap—0 to 11 inches, brown (10YR 5/3) loam, dark brown 
(10YR 3/3) when moist; massive; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; common fine and very fine roots; 
common very fine interstitial and tubular pores; 
common very fine mica flakes; strongly effervescent; 
moderately alkaline; abrupt, smooth boundary. 

C1—11 to 27 inches, brown (10YR 5/3) loam, dark brown 
(10YR 3/3) when moist; massive; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; common fine and very fine roots; 
many very fine interstitial and tubular pores; common 
very fine mica flakes; strongly effervescent; few, fine, 
faint, light-gray (10 YR 7/2) filaments of lime; moder- 
ately alkaline; abrupt, wavy boundary. 


? Italic numbers in parentheses refer to Literature Cited, p. 115. 


? Acreage includes water. 


IIC2—27 to 60 inches, pale-brown (10YR. 6/3) sand, brown 
C1OYR, 5/3) when moist; single grained; loose when 
dry, nonsticky and nonplastic when wet; few fine 
roots in upper part; many fine interstitial pores; 
many fine and very fine mica flakes; 5 percent fine 
waterworn gravel; slightly effervescent; moderately 
alkatine. 

The soil is typically dry, but is sometimes moist in the upper 
part during July, August, and September. The Ap and C1 
orizons have hue of 7.5YR and 10YR, value of 5 to 6 dry and 

3 to 5 moist, and chroma of 2 through 4 dry and moist. They 

are very fine sandy loam or loam and have a few thin strata 

of finer and coarser material. The content of gravel ranges 
from 0 to about 10 percent, Lime filaments are few to common 
in the lower part of the Cl horizon. The IIC2 horizon is ata 
depth ranging from 20 to 39 inches, but is most commonly at 

26 to 30 inches. It ranges from loamy sand to sand. In places 

this horizon is as much as 35 percent gravel. Thin strata of 

fincr material are also common. 


Agualt loam (Aa).—Areas of this soil are long and 
narrow and about 10 acres in size. Slopes are generally 
less than 1 percent, but range to 3 percent. Included in 
mapping are small areas of Gilman Joam, 0 to 1 percent 
slopes; Maripo sandy loam; Antho sandy loam, 0 to 1 
percent slopes; Carrizo gravelly sandy loam; and Laveen 
loam, 0 to 1 percent slopes. The total extent of all included 
soils does not exceed 15 percent. 

This Agualt soil is used for grazing. oy unit 
Tls-7 irrigated, subclass VIIs dryland; Loam Upland 
range site; horticultural group 4; wildlife habitat group 
2 irrigated, 10 dryland. 


Antho Series 


The Antho series consists of deep, well-drained soils. 
These soils formed in recent alluvium deposited on alluvial 
fans and stream terraces. The alluvium was derived from 
a wide variety of rock, but was cco from granite. 
Slopes are generally less than 1 percent, but range to 3 
percent. Elevations are 850 to 1,400 feet. In areas not 
cultivated, the vegetation is creosotebush, bursage, 
cactus, and scattered mesquite and paloverde trees. 
The precipitation is 6 to 8 inches, the mean annual air 
temperature is 69° to 74° F, and the frost-free season is 
250 to 300 days. 

In a representative profile the soil is light yellowish- 
brown and light-brown sandy loam to a depth of 47 
inches and reddish-brown light sandy clay loam to 2 depth 
of 60 inches. The soil is slightly to strongly calcareous 
and moderately alkaline throughout. In places it is 
gravelly throughout. 


10 


Permeability is moderately rapid. Runoff is slow to 
medium, and the crosion hazard is slight to moderate. 
Roots penetrate to a depth of 60 inches. 

Antho soils are used for irrigated crops, range, recrea- 
tion, wildlife, and homesites. Irrigated crops are cotton, 
alfalfa, barley, sugar beets, sorghum, citrus, truck crops, 
and safflower. 

Representative profile of Antho sandy loam, 0 to 1 
percent slopes, 200 feet wost and 110 feet north of south- 
east corner SWY sec. 16, T. 2 N., R. 1 W. in desert shrub 
area near Litchfield Park: 


Al—0 to 1 inch, brown (10YR 5/3) light sandy loam, dark 
brown (1OYR 5/3) when moist; weak, coarse, platy 
structure; slightly hard when dry, very friable when 
moist, nonsticky and nonplastic when wet; few very 
fine roots; common very fine tubular pores; slightly 
effervescent; moderately alkaline; abrupt, smooth 
boundary. 

C1—1 to 13 inches, light yellowish-brown (LOYR 6/4) light 
sandy loam, brown (10 YR 4/3) when moist; massive; 
slightly hard when dry, very friable when moist, 
nonsticky and nonplastic when wet; many fine roots; 
common very fine tubular pores; slightly effervescent 
to noneffervescent; moderately alkaline; clear, smooth 
boundary. 

C2—13 to 23 inches, light yellowish-brown (1OYR 6/4) sandy 
loam, brown (10YR 4/3) when moist; massive; 
slightly hard when dry, very friable when moist, 
slightly sticky and nonplastic when wet; common very 
fine roots; common fine tubular pores; strongly effer- 
vescent; moderately alkaline; clear, smooth boundary. 

C3—23 to 36 inches, light-brown (7.5YR 6/4) sandy loam, 
brown (7.5YR 5/4) when moist; massive; slightly 
hard when dry, very friable when moist, slightly 
sticky and nonplastic when wet; few very fine roots; 
common fine tubular pores; strongly effervescent; 
few fine faint filaments of lime; moderately alkaline; 
clear, smooth boundary. 

C4—-36 to 47 inches, light-brown (7.5YR 6/4) loamy sand, 
brown (7.5YR 5/4) when moist; massive; soft when 
ary, very friable when moist, slightly sticky and non- 
plastic when wet; few very fine roots; few interstitial 
pores; strongly effervescent; few fine faint filaments 
of lime; moderately alkaline; clear, wavy boundary. 

11B2th—47 to 60 inches, reddish-brown (5YR 4/4) light sandy 
clay loam, reddish brown (5YR 4/4) when moist; 
massive; hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few very fine 
roots; common very fine and few fine tubular and 
many interstitial pores; few thin clay films in tubular 
pores; strongly effervescent; few fine faint filaments of 
lime; moderately aikaline. 


The A and C horizons have hue of JOYR and 7.5YR, value 
of 5 to 7 dry and 4 to 5 moist, and chroma of 2 to 4 dry and 
moist, These horizons are sandy loam or gravelly sandy loam 
and are 0 to 35 pereent gravel. Strata of finer and coarser 
material are common. In places the Al horizon is nonefferves- 
cent. Lime filaments are few to common in the C3 and C4 hori- 
zons. In places the soil has no ITB2tb horizon. 

Antho sandy loam, 0 to 1 percent slopes (AbA).—This 
level to nearly level soil is on broad alluvial fans and low 
stream terraces. Slopes are less than 1 percent. Runoff 
is slow, and tho hazard of erosion is slight. Except in 
cultivated areas, surface drainage is provided by a den- 
dritic pattern of shallow stream channels spaced at 100- 
to 300-foot intervals. Areas are long and narrow and about 
25 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Maripo 
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sandy loam; Agualt loam; Valencia sandy loam; Estrella 
loam; Gilman loam, 0 to 1 percent slopes; Coolidge sandy 
loam; and a. soil that is similar to the Antho soil but has 
an 8- to 10-inch loam surface’ layer. The total extent of 
all included soils seldom exceeds 15 percent. 

This Antho soil holds 5 to 7 inches of water available to 
plants. It is used for irrigated crops, range, recreation, 
wildlife, and homesites. Irrigated crops are.cotton, alfalfa, 
barley, sugar beets, sorghum, safflower, citrus (fg. 5), 
and truck crops. Capability unit IIs—¢ irrigated, subclass 
VIIs dryland; Loam Upland range site; horticultural 
group 1; wildlife habitat group 2 irrigated, 11 dryland. 

Antho sandy loam, | to 3 percent slopes (AbB).—This 
gently sloping soil is on broad alluvial fans. Slopes are 
1 to 3 percent, but a few are short and are as much as 
5 percent. Runoff is medium, and the erosion hazard is 
moderate. Except in cultivated areas, surface drainage is 
provided by « dendritic pattern of shallow stream chan- 
nels spaced at 100- to 300-foot intervals. Areas are long 
and narrow and about 10 acres in size. 

Included with this soil in mappin 
Gilman loam, 0 to 1 percent slopes; Maripo sandy loam; 
Coolidge sandy loam; and Antho gravelly sandy loam, 
1 to 3 percent slopes. ‘The total extent of ail insti ed soils 
seldom exceeds 15 percent. 

This Antho soil holds 5 to 7 inches of water available 
to plants. About half the acreage is cultivated and is 
used for cotton, alfalfa, safflower, small grain, and citrus. 
The rest is grazed. A small part of the city of Phoenix 
is on this soil. Capability unit Ile—-4 irrigated, subclass 
Vile dryland; Loam Upland range site; horticultural 
group 1; wildlife habitat group 2 irrigated, 11 dryland. 

Antho sandy loam, anline-alkall (Ac).—This_ nearly 
level soil is on valley plains in the Harquahale Valley and 
in the area near Wintersburg. Slopes are less than 1 per- 
cent and are slightly convex. Unless cultivated, areas are 
somewhat hummocky and are drained by a dendritic 
pattern of shallow stream channels spaced at 100- to 
300-foot intervals. Areas are long and narrow and about 
20 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but is strongly alkaline at a 
depth of about 14 inches. 

Included with this soil in mapping are small areas of 
Valencia sandy loam, saline-alkali; iGiren loam, saline- 
alkali; Laveen loam, saline-alkali; Antho sandy joam, 0 
to 1 percent slopes; and Coolidge sandy loam. The total 
extent of all included soils seldom exceeds 20 percent. 

The available water capacity is about 4 to 6 inches. 
Runoff is slow, and the hazard of erosion is slight. 

Most of the acreage of this Antho soil is used for grazing. 
Irrigated crops are cotton, alfalfa, sorghum, and barley. 
Capability unit IIs-9 irrigated, subclass VIIs dryland; 
Saline Upland range site; horticultural group 5; wildlife 
habitat group 2 irrigated, 13 dryland. 

Antho gravelly sandy loam, 0 to 1 percent slopes 
(AdA).—This level to nearly level soil is on the upper 
parts of alluvial fans and in overwash areas adjacent to 
stream channels. Slopes are less than 1 percent and are 
slightly convex. Unless cultivated, areas are drained by 


are small areas of 
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Figure 5.—Top: Citrus on Antho sandy foam. Bottom: Creosotebush on same soil. 
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a dendritic pattern of shallow stream channels spaced at 
50- to 200-foot intervals. 

This soil has a profile similar to the one described as 
representative of the series, but it is 15 to 55 percent 
gravel. 

Included with this soil in mapping are small areas of 
Antho sandy loam, 0 to 1 percent slopes; Maripo sandy 
loam; Brios sandy loam; and Valencia gravelly sandy 
loam. The total extent of all included soils does not exceed 
15 percent. 

Runoff is slow, and the erosion hazard is slight. The 
available water capacity is 5 to 7 inches. 

About half the acreage of this Antho soil is cultivated. 
Cotton, alfalfa, sorghum, barley, and citrus are the chief 
crops. The rest of the acreage is grazed. Capability unit 
TIs-4 irrigated, subclass VIIs dryland; Loam Upland 
range site; horticultural group 1; wildlife habitat group 2 
irrigated, 11 dryland. 

Antho rely sandy loam, 1 to 3 percent slopes 
(AdB).—This gently sloping soil is on the upper part of 
alluvial fans. Slopes are 1 to 8 percent and convex. Runoff 
is medium, and the erosion hazard is moderate. Surface 
drainage is provided by a dendritic pattern of shallow 
stream channels spaced at 50- to 150-foot intervals. Areas 
are long and narrow and about 10 acres in size. They 
parallel stream channels. 

This soil has a profile similar to the one described as 
representative of the series, but it is 15 to 35 percent 
gravel. 

Included with this soil in mapping are small areas of 
Valencia gravelly sandy loam; Rillito sandy loam, 1 to 3 
percent slopes; Carrizo gravelly sandy loam; and Coolidge 
gravelly sandy loam, 1 to 3 percent slopes, The total ex- 
tent of all included soils seldom exceeds 15 percent. 

None of the acreage of this Antho soil is cultivated. It 
provides some grazing. Capability unit ITe-4 irrigated, 
subelass VIIe dryland; Loam Upland range site; horticul- 
tural group 1; wildlife habitat group 2 irrigated, 11 
dryland. 

Antho-Brios sandy loams (Ae).—This nearly level 
pga unit is on broad alluvial fans and in the bottoms 
of broad intermittent stream channels. Slopes are less 
than 1 percent. Runoff is slow, and the crosion hazard is 
slight. Surface drainage is provided by a dendritic pattern 
of shallow stream channels spaced at 20- to 100-foot 
intervals. Areas are long and narrow and about 30 acres in 
size. 

This mapping unit is about 45 percent Antho sandy 
loam, 0 to 1 percent slopes; 25 percent Brios sandy loam; 
and 20 percent Maripo sandy loam. The Brios soil occurs 
as long strips, 10 to 50 feet, wide, that meander through 
larger areas of Antho soils. These strips form a braided 
eae The Maripo soil is in transitional areas between 

rios and Antho soils. Included in mapping are a few 
small areas of Carrizo gravelly sandy loam, Gilman. fine 
sandy loam, Agualt loam, and Valencia sandy loam. These 
aceaded soils make up about 10 percent of the mapping 
unit. 

Only about half the acreage is cultivated, and this 
acreage is within fields of better soils. The rest is grazed. 
Irrigated crops are cotton, alfalfa, sorghum, and grapes. 
Capability unit IIIs-7 irrigated, subclass VITs dryland. 
Antho soil in Loam Upland range site; horticultural 
group 1; wildlife habitat group 2 irrigated, 11 dryland, 


Brios soil in Sandy Bottom range site; herticultural group 
1; wildlife habitat group 4 irrigated, 11 dryland. 
Antho-Carrizo complex, 0 to 1 percent slopes (AfA).— 
This nearly level mapping unit is on long, narrow stream 
terraces that parallel stream channels, and it is cut by 
one or more meandering channels. Slopes aro generally 
less than 1 percent. Runoff is slow, and the erosion 
hazard is slit, About 30 to 40 percent of the surface 


‘area is covered with gravel. Areas range from 10 to 50 


acres in size. 

This mapping unit is about 50 percent Antho sandy 
loam, 0 to 1 Rae slopes, and 30 percent Carrizo 
gravelly sandy loam. The Carrizo soil is in old stream 
channels that meander through larger areas of Antho 
soils. These channols are 2 to 5 feet above tho present 
stream channel and % foot to 2 feet above the rest of tho 
area. They form a braided pattern. 

Included with this unit in mapping are small areas of 
Maripo sandy loam, Valencia sandy loam, Vint fine 
sandy loam, and Gilman fine sandy loam. The total 
extent of all included soils seldom exceeds 20 percent. 

This mapping unit is sometimes used as range following 
seasonal rains. Fow areas are cultivated. Irrigated crops 
are cotton, alfalfa, and citrus. Capability unit [Vs-7 
irrigated, subclass VIIs dryland. Antho soil in Loam 
Upland range site; horticultural group 1; wildlife habitat 
group 2 irrigated, 11 dryland. Carrizo soil in Sandy 
Bottom range site; horticultural group 4; wildlife habitat 
group 6 irrigated, 12 dryland. 

Antho-Carrizo complex, 1 to 3 percent slopes (AfB).— 
This gently sloping mapping unit is on broad alluvial 
fans near the base of mountains. The largest area is in 
the Harquahala Valley near tho base of the Big Horn 
Mountains. Slopes range from 1 to 3 percent but are 
dominantly 14 to 2 percont. Runoff is medium, and the 
erosion hazard is moderate. About 30 to 40 percent of 
the surface aren is covered with gravel and cobbles. Areas 
are oval in shape and range from 10 to 200 acres in size. 

This mapping unit is about 40 percent Antho sandy 
loam, 1 to 3 percent slopes; 25 percent a Carrizo gravelly 
sandy loam that has 1 to 3 percent slopes; and 20 percent 
Maripo sandy loam that has 1 to 3 percent slopes. These 
soils have profiles similar to the ones described as repre- 
sentative of their respective series, but in some areas the 
Antho soil has a gravelly and cobbly stratum below a 
depth of 40 inches and tho Maripo soil is gravelly through- 
out. The Carrizo soil occurs as long, narrow strips in 
old stream channels that meander through larger areas 
of Antho soils. These strips form a braided pattern, The 
Maripo soil is in transitional arcas between Antho and 
Carrizo soils. 

Included with this unit in mapping are small areas of 
Valencia gravelly sandy loam and Rillito sandy loam, 
1 to 3 percent slopes. The total extent of all included 
soils seldom exceeds 15 porcent. . 

This mapping unit is grazed. None of the acroage is 
cultivated. Capability subclass VIle dryland; Antho 
soil in Loam Upland range site; horticultural group 1; 
wildlife habitat group 11 dryland. Carrizo soil in Sandy 
Bottom range site; horticultural group 4; wildlife habitat 
group 12 dryland. 

Antho-Carrizo complex, 0 to 3 percent slopes (AGB) .— 
This nearly level to gently sloping mapping unit Is on 
alluvial fans that are 1 to 3 miles from the mountains 
and in some of the broader stream channels. Slopes are 
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mostly less than 1 percent, but a few convex ridges are 
more than 2 percent. In the more sloping parts, runoff is 
medium and the erosion hazard is moderate. Surface 
drainage is provided by a dendritic pattern of shallow 
stream channels spaced at 50- to 200-foot intervals. 
About 20 to 40 percent of the surface area is covered 
with gravel. 

This mapping unit is about 35 percent an Antho sandy 
loam and an Antho pravelly sandy loam, 30 percent a 
Carrizo gravelly sandy loam, and 20 percent a Maripo 
sandy loam. The Carrizo soil is in or adjacent to old 
stream channels that form a braided pattern across larger 
bodies of Antho soils. The Maripo soil is in transitional 
areas between Carrizo and Antho soils. 

Included with this unit in mapping are small areas of 
Brios sandy loam, Harqua gravelly loam, and Valencia 
sandy loam. The total extent of all inclusions seldom 
exceeds 15 percent. 

This mapping unit provides grazing. Capability sub- 
class VIIe dryland. Antho soils in Loam Upland range 
site; horticultural group 1; wildlife habitat group 11 
dryland. Carrizo soil m Sandy Bottom range site; 
horticultural group 4; wildlife habitat group 12 dryland. 

Antho-Tremant complex, 1 to 5 percent slopes (AHC).— 
This undulating mapping unit is on the upper part of 
alluvial fans that are 4% mile to 2 miles from the mountains. 
The largest aren is on the east side of the White Tank 
Mountains. Slopes range from 1 to 5 percent. Runoff is 
medium, and the erosion hazard is moderate. Surface 
drainage is provided by a dentritic pattern of V-shaped 
stream channels spaced at 50- to 300-foot intervals. 
Areas range from 200 to 500 acres in size. 


This mapping unit is about 40 percent an Antho gravelly 
sandy loam that. has 1 to 5 percent slopes, and 30 percent 
2 Tremant gravelly loam that has 1 to 3 percent slopes. 
The Antho soil has # profile similar to the one described 
as representative of the series, but it is 15 to 35 percent 
gravel. The Tremant soil has a profile similar to the one 
described as representative of the series, but the surface 
layer is gravelly loam 6 to 10 inches thick. The Antho 
soil is in slightly concave positions between stream 
channels and fan crests. The Tremant soil is on fan crests 
that are covered with a varnished desert pavement. 

Included with this unit in mapping are small areas of 
Gunsight, Maripo, Rillito, Laveen, Carrizo, Mohall, 
Gilman, Valencia, and Estrella soils. The total extent of 
included soils does not exceed 30 percent of the unit. 

This unit is not cultivated because slopes are complex. 
It provides grazing. Capability subelass VIIe dryland. 
Antho soil in Loam Upland range site; horticultural 
group 1; wildlife habitat group 11 dryland. Tremant 
soil in Loam Upland range site; horticultural group 2; 
wildlife habitat group 11 dryland. 

Antho-Tremant-Mohall complex, 1 to 5 percent slopes 
(AkB).—This gently sloping to sloping mapping unit: is 
on the upper parts of alluvial fans that are 1 mile to 3 
miles from the base of the White Tank Mountains and 
other mountains. Elevation is generally more than 1,300 
feet. Local relief is undulating, and slopes range from 1 to 
5 percent. Runoff is medium, and the erosion hazard is 
moderate. A few slopes near stream channels are nearly 15 
percent. On these, runoff is rapid. Surface drainage is 
provided by a dendritic pattern of V-shaped stream chan- 


nels that, are entrenched § to 25 feet. Areas are 200 to 400 
acres in size. 

This mapping unit is about 35 percent an Antho gravelly 
sandy loam that has 1 to 5 percent slopes; 15 percent 
Antho sandy loam, 1 to 3 percent slopes; 20 percent Tre- 
mant gravelly clay Joam, 1 to 5 percent slopes, and 15 
percent a Mohall gravelly sandy loam that has 0 to 1 
percent slopes. These soils have profiles similar to the 
ones described as representative of their respective series, 
but the Antho gravelly sandy loam is 15 to 35 percent 
gravel and contains numerous thin strata of gravelly loamy 
sand and gravelly sand and the Mohall soil has a surface 
layer of gravelly sandy loam 5 to 10 inches thick. The 
Antho sandy loam and the Mohall and Tremant soils are 
on long, narrow convex ridges. From 40 to 90 percent 
of this surface area is covered with gravel and cobbles. 
The Antho sandy loam is in slightly concave depressional 
areas near stream channels, 

Included with this unit in mapping are areas of Calcior- 
thids and Torriorthents, eroded, along the margins of 
stream channels, where slopes range from 10 to 40 percent. 
Also included are a few small areas of Carrizo gravelly 
sandy loam and Gilman fine sandy loam. Included soils 
make up about 15 percent of this mapping unit. 

This mapping unit provides grazing. None of the acreage 
is cultivated. Capability subclass VIle dryland. Antho 
soils in Loam Upland range site; horticultural group 1; 
wildlife habitat group 11 dryland. Tremant soil in Loam 
Upland range site; horticultural group 2; wildlife habitat 
po 11 dryland. Mohall soil in Loam Upland range site; 
1orticultural group 2; wildlife habitat group 11 dryland. 

Antho association (AL) —This nearly level to gently 
sloping mapping unit is on alluvial fans that radiate out 
from nearby mountains. It occurs throughout the un- 
cultivated part of the survey area, but is most extensive at 
the base of the Estrella.Mountains in the Rainbow Valley. 
Slopes are generally less than 1 percent. Runoff is slow, 
and the eroSion hazard is slight. A few slopes near stream 
channels are nearly 3 percent. On these, runoff is medium 
and the erosion hazard is moderate. Surface drainage is 
provided by a dendritic pattern of shallow stream channels, 
1 foot to 3 feet deep, spaced at 50- to 300-foot intervals. 
Areas are somewhat pear shaped and range from 100 to 
900 acres in size. 

This mapping unit is about 55 percent an Antho sandy 
loam and 30 percent an Antho gravelly sandy loam. 
Antho gravelly sandy loam has a profile similar to the 
one described as representative of the series, but it is 15 
to 35 percent gravel. Antho sandy loam is at, the lower 
ends of alluvial fans farthest from the mountains. Antho 
gravelly sandy loam is on the higher parts of the alluvial 
fans nearest the mountains. Many of the more sloping 
areas have a few cobbles on the surface and in the profile. 

Included with this unit in mapping are small areas of 
Coolidge sandy loam, Laveen sandy loam, Valencia 
sandy loam, Carrizo gravelly sandy loam, Maripo sandy 
lonm, and Rock outcrop. The total extent of included 
soils seldom exceeds 15 percent of the unit. 

This unit is grazed. None of the acreage is cultivated. 
Capability subclass VIIs dryland; Loam Upland range 
site; horticultural group 1; wildlife habitat group 11 
dryland. . . 

Antho-Valencia association (AM).—This mapping unit 
is on long, smooth valley plains that are 1 mile to 3 miles 
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from. the base of the mountains. Slopes are 0 to 1 percent. 
Runoff is slow, and the erosion hazard is slight, Surface 
drainage is provided by a dendritic pattern of shallow 
stream channels, 1 foot to 3 feet deep, spaced at 50- to 
200-foot intervals. Areas range from 200 to 2,000 acres 
in size. 

This mapping unit is about 40 percent Antho sandy 
loam, 0 to 1 percent slopes, and 40 percent Valencia 
sandy loam. 

Included with this unit in mapping are small areas of 
Coolidge sandy loam, Mohall sandy loam, and Gilman 
fine sandy loam. These included soils make up about 
20 percent of the unit. 

This mapping unit is grazed, None of the acreage is 
cultivated. Antho soil in capability subclass VIIs dryland ; 
Valencia soil in capability subclass VIIe dryland. Both 
soils in Loam Upland range site; horticultural group 1; 
wildlife habitat group 11 dryland. 


Avonda Series 


The Avonda series consists of deep, well-drained soils 
on stream terraces and valley plains. These soils formed 
in recent mixed alluvium derived from acid and basic 
rocks, limestone, quartzite, and schist. They are mostly 
along the Gilea, Salt, and Agua Fria Rivers. Slopes are 
less than 1 percent. Elevations are 750 to 1,200 fect. 
The vegetation is creosotebush, mesquite, saltcedar, and 
annual weeds and grasses. The precipitation is 6 to 8 
inches, the mean annual air temperature is 69° to 74° F, 
and the frost-free season is 250 to 290 days. 

In a representative profile the surface layer is grayish- 
brown clay ]oam about 13 inches thick. The underlying 
material is light-brown loam to a depth of 27 inches and 
jah ery and light-brown loam to a depth of 60 inches. 

‘he soil is moderately alkaline throughout and is weakly 
effervescent. 

Permeability is moderately slow. Runoff is medium to 
slow, and the erosion hazard is slight. The available water 
capacity is 6 to 7 inches. Roots penetrate to a depth of 
about 60 inches. 

Avonda soils are used for irrigated crops, range, rec- 
reation, and wildlife. Irrigated crops are cotton, alfalfa, 
barley, safflower, sorghum, and sugar beets. 

Representative profile of Avonda clay loam, 2,730 
feet south and 530 feet west of northeast corner sec. 4, 
T.15S., R. 3 W,, in a cultivated field east of Buckeye: 

Ap—O to 13 inches, grayish-brown (10YR 5/2) clay loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine and medium, granular structure; slightly hard 
when dry, friable when moist, sticky and plastic when 
wet; common fine and very fine roots; few fine and 
very fine tubular and few medium interstitial pores; 
slightly effervescent; moderately alkaline; abrupt, 
smooth boundary. 

Cl1—13 to 27 inches, light-brown (7.5YR. 6/4) loam or very 
fine sandy loam, dark brown (7.5YR 4/4) when moist; 
massive; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common very fine and fine roots; common very fine 
and fine tubular and common very fine interstitial 
pores; common mica flakes; strongly effervescent; 
moderately alkaline; clear, smooth boundary. 

I1C2—27 to 60 inches, pinkish-gray (7.5YR 6/2) and_light- 
brown (7.5YR 6/4) loamy coarse sand, brown (7.5YR 
5/4) when moist; single grained; loose when dry and 
moist, nonsticky and nonplastic when wet; few very 
fine roots; many fine and coarse interstitial pores; 


few fine gravel; strongly effervescent; moderately 
alkaline. 
Hue is 7.5YR and 10YR. The Ap horizon has value of 4 to 
5 dry and 3 moist and chroma of 2 to 3 dry and moist. The A 
horizon is clay loam or silty clay loam. The Cl horizon has 
value of 5 to 6 dry and 3 to 5 moist and chroma of 3 to 4 dry 
and moist. The C2 horizon is loam or very fine sandy loam, In 
places filaments or threads of lime are common in the lower 
part of the C2 horizon, The ITC2 horizon has value of 6 or 7 
dry and 4 or 5 moist and chroma of 3 or 4 dry and moist. The 
IIC2 horizon is loamy fine sand or coarser textured. Some soils 
are gravelly, but the gravel content is less than 15 percent. 
Some commonly are thinly stratified with finer textured 
material, 


Avonda clay loam (An).—This soil is in long, narrow 
areas about ¥% to 1 mile from, and parallel to, major 
stream channels. Slopes are less than 1 percent. Areas 
range from 5 to 100 acres in size. Included in peppne 
are small areas of Avondale clay loam, Glenbar clay loam, 
Agualt loam, and Gilman loam, 0 to 1 percent slopes. 
The total extent of included soils seldom exceeds 25 
percent. 

This soil is used for range. Capability unit Is-7 irri- 
gated, subclass VIIs dryland; Sandy Bottom range site; 
horticultural group 4; wildlife habitat group 1 irrigated, 
11 dryland. 


Avondale Series 


The Avondale series consists of deep, well-drained soils 
on stream terraces and alluvial plains. These soils formed 
in recent alluvium derived from basic and acid igneous 
rocks, quartzite, schist, and limestone. They are im the 
Buckeye and Salt River Valleys. Slopes are less than 1 
percent. Elevations are 750 to 1,350 feet. In areas not 
cultivated the vegetation is creosotebush, saltcedar, 
mesquite, annual weeds, and grasses. The precipitation 
is 6 to 8 inches, the mean annual air temporature Is 69° 
to 74° F, and the frost-free season is 250 to 300 days. 

In a representative profile the surface layer is brown 
clay loam about 12 inches thick. The underlying material 
is pale brown to a depth of 60 inches. The soil is mod- 
erately alkaline and strongly effervescent throughout. In 
a few areas it is saline and very strongly alkaline. 

Permeability is moderate or moderately slow. Runoff 
is slow, and the erosion hazard is slight. Roots penetrate 
to a depth of 60 inches. 

Avondale soils are used for irrigated crops, range, recre- 
ation, and wildlife. Irrigated crops are cotton, alfalfa, 
barley, safflower, sorghum, sugar beets, grapes, citrus, 
and truck crops. Some areas are used as homesites. 

Representative profile of Avondale clay loam, northwest 
corner SEYN WY sec. 34, T. 1 N., R. 2 W., in a cultivated 
field: 

Ap—O to 12 inches, brown (10YR. 5/3) clay loam, dark brown 
(OYR 3/3) when moist; weak, fine, subangular 
blocky structure; slightly hard when dry, friable when 
moist, sticky and plastic when wet; many very fine 
roots; common fine and very fine interstitial pores; 
strongly effervescent; moderately alkaline; abrupt, 
smooth boundary. 

Cl—12 to 37 inches, pale-brown (10YR 6/3) loam, brown 
(lOYR 4/3) when moist; massive; slightly hard when 
dry, very friable when moist, slightly sticky and 
slightly plastie when wet; common very fine roots; 
many very fine and common fine tubular pores; com- 
mon mica fiakes; strongly effervescent; few fine fila- 
ments of lime; moderately alkaline; clear, smooth 
boundary, 
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C2—87 to 60 inches, pale-brown (10YR. 6/3) loam or very fine 
sandy loam, brown (10YR 4/3) when moist; massive; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; few 
very fine roots; many very fine tubular pores; strongly 
ctervescent; few fine filaments of lime; moderately 
alkaline. 


Generally the soil is no more than 3 percent coarse fragments. 
The A and C horizons have hue of 7.5YR to 1OYR. The A 
horizon has value of 4 to 5 dry and 3 moist and chroma of 2 to 3 
dry and moist. It is clay loam or silty clay loam and is more 
than 1 percent organic matter. The C horizon has value of 5 to 6 
dry and 3 to 4 moist and chroma of 3 or 4 dry and moist. It is 
dominantly loam, but has a few }4- to 2-inch layers of sandy 
loam, very fine sandy loam, and clay loam. Lime filaments or 
threads are none to common in the C2 horizon. The soil contains 
few to many mica flakes. 


Avondale clay loam (Ao) —This level and nearly level 
soil is on alluvial plains and low stream terraces. Slopes 
are less than 1 percent. Areas are long and narrow and 
about 60 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Glenbar 
clay loam; Gilman loam, 0 to 1 percent slopes; and Trix 
clay loam. The total extent of included soils seldom exceeds 
15 percent. 

his Avondale soil holds 9 to 11 inches of water avail- 
able to plants. It is used for irrigated crops and for range, 
recreation, and wildlife. Irrigated crops are cotton, 
alfalfa, barley, sorghum, sugar beets, safflower, grapes, 
citrus, and truck crops. Extensive areas occur in the 
cities of Phoenix, Glendale, and Buckeye. Capability 
unit I-1 irrigated, subclass ViIc dryland; Sandy Bottom 
range site; horticultural group 1; wildlife habitat group 1 
irrigated, 11 dryland. 

Avondale clay loam, saline-alkali (Ap).—This nearly 
level soil is on stream terraces along the margins of the 
Gila and Salt Rivers. Slopes are fess than 1 percent. 
Areas are long narrow and range from 10 to 50 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but it is moderately saline 
to strengly saline and moderately alkaline to strongly 
alkaline. Included in mapping are small areas of Glenbar 
clay loam, saline-alkali; Cashion clay, saline-alkali; 
and Gilman loam, saline-alkali. : 

This Avondale soil holds 6 to 8 inches of water available 
to leet It is used for irrigated crops, range, recreation, 
and wildlife. Irrigated crops are cotton, alfalfa, barley, 
sorghum, sugar beets, and safflower. A few areas are 
used as homesites. Capability unit I[s-9 irrigated, subclass 
VIIs dryland; Sandy Bottom range site; horticultural 
group 5; wildlife habitat group 1 irrigated, 11 dryland, 


Beardsley Series 


The Beardsley series consists of moderately deep, well- 
drained soils that are 20 to 40 inches deep over an in- 
durated hardpan. These soils formed on old alluvial fans 
and stream terraces. The alluvium was derived from a 
wide mixture of rock, including andesite, granite, granite- 
gneiss, quartzite, and schist. Blopes are Jess than 1 per- 
cent. Elevations are 1,200 to 1,400 feet. The native 
vegetation is galleta and mesquite and paloverde trees. 
The average annual rainfall is 6 to 8 inches, the mean 
annual air temperature is 69° to 74° F, and the frost- 
free season is 250 to 300 days. 
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In a representative profile the surface layer is light- 
brown loam about 3 inches thick. The subsoil is reddish- 
brown clay loam and clay that extends to a depth of about 
36 inches. It rests on an indurated hardpan that is im- 
pervious to roots and water. The soil is moderately alkaline 
throughout and strongly effervescent in the lower part of 
the subsoil, 

Permeability of the subsoil is slow. Runoff is slow, and 
there is no erosion hazard. The available water capacity 
is 5 to 6 inches. Roots penetrate to a depth of 24 to 40 
inches. 

Beardsley soils are grazed. 

Representative profile of Beardsley loam, 1,000 feet 
west and 660 feet south of northeast corner of sec. 8, T. 
4.N., R. 1 E. in an uncultivated area north of Sun City; 


AI—0 to 3 inches, light-brown (7.5YR 6/4) loam, dark brown 
(7.5YR 4/4) when moist; weak, thin, platy structure; 
slightly hard when dry, friable when moist, slightly 
sticky and plastic when wet; cammon fine roots; 
common fine vesicular and few fine tubular pores; 
noneffervescent; moderately alkaline; abrupt, smooth 
boundary. 

B1—8 to 10 inches, reddish-brown (5 YR 5/4) clay loam, reddish 
brown (SYR 4/4) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, friable when 
moist, sticky and plastic when wet; common very fine 
and fine roots; few fine tubular and few very fine inter- 
stitial pores; noneffervescent; moderately alkaline; 
clear, wavy boundary. 

B2t—10 to 36 inches, reddish-brown (SYR 5/4) clay, reddish 
brown (5YR 4/4) when moist; moderate, coarse, 
subangular blocky structure; very hard when dry, 
firm when moist, sticky and very plastic when wet; 
common fine roots in upper part and common very 
fine roots in lower part; few thin clay films on faces 
of peds; many pressure faces or small slickensides on 
faces of peds; strongly cffervescent; few, very fine, 
soft, pinkish-white (7,5YR. 8/2) lime masses; moder- 
ately alkaline; abrupt, wavy boundary. 

Csicam—36 to 60 inches, light brownish-gray (10YR 6/2), 
white ((OYR 8/2), and light-gray (OYR 7/2) in- 
durated silica-lime cemented duripan and thin laminar 
layer on upper surface; massive; extremely hard; 
violently cffervescent. 


Thickness of the solum and depth to the duripan range from 
20 to 40 inches, but are dominantly 30 to 40 inches. The duripan 
ranges from 6 to 24 inches or more in thickness. It is fractured 
in places. The A horizon has hue of 7.5YR and 10YR, value of 
5 or 6 dry and 3 or 4 moist, and chroma of 3 or 4. A thin, 
light-colored A2 horizon occurs in places, The B horizon has 
hue of 5YR or 7.5YR, value of 4 to 6 dry and 4 or 5 moist, and 
chroma of 3 to 6. It ranges from heavy clay loam to clay. A few 
thin strata that range from 15 to 40 percent gravel occur in 
plecrs but the average is less than 15 percent coarse fragments 

y volume, The Bt horizon ranges from weak to moderate, 
medium to fine, prismatic or weak to moderate, medium to 
coarse, subangular or angular blocky. 


Beardsley loam (8£).—This soil occurs as long, 
narrow areas about 400 acres in size. In a few areas the 
surface is gravelly. Slopes are less than 1 percent and 
slightly concave. Included in mapping are small areas of 
Vecont clay, Suncity very veal loam, Pinal gravelly 
loam, and Beardsley gravelly loam. -_ 

This Beardsley soil provides grazing. Capability sub- 
class VIIs dryland; Clay Bottom range site; horticultural 
group 7; wildlife habitat group 9 dryland. 


Brios Series 


The Brios series consists of deep, somewhat excessively 
drained soils. These soils formed in recent alluvium 
deposited on flood plains, low terraces, and alluvial fans. 
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The alluvium was derived from rhyolite, andesite, 
quartzite, and limestone. The surface is hummocky in 
some places. Slopes are 0 to 3 percent. The native vegeta- 
tion is a sparse stand of creosotebush, cactus, annual weeds 
and grasses, and scattered mesquite, paloverde, and 
tamarix trees. Elevations are 700 to 1,300 feet. The 
climate is arid continental. The annual rainfall is 6 to 8 
inches, the mean annual air temperature is about 69° to 
74° F, and the frost-free season ranges from 250 to 300 
days. 

In a representative profile tho surface layer is brown 
sandy loam about 14 inches thick. The underlying material 
to a depth of 60 inches is brown coarse sand that 1s 
stratified below a depth of 22 inches. The soil is moderately 
alkaline throughout. The surface layer is strongly 
effervescent, and the underlying material is slightly 
effervescent. 

Permeability is rapid. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 4 to 5 
inches. Roots penetrate to a depth of 60 inches. Flooding 
is a hazard in many places. 

Brios soils are occasionally used for irrigated crops, 
such as pasture, small grain, cotton, alfalfa, citrus, grapes, 
and truck crops. They are also used for range, recreation, 
and wildlife and as a source of sand for construction. 
Some areas are used as homesties. 

Representative profile of Brios sandy loam, 65 feet 
south and 228 feet east of northwest corner of NW sec. 
10, T.2.N., R. 2 W. in a cultivated field west of Luke Air 
Force Base: 


Ap—0 to 14 inches, brown (10 YR, 5/3) sandy loam, dark brown 
(10YR 4/3) when moist; massive; slightly hard when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; common fine roots; common ver: 
fine tubular pores; 5 percent fine and medium aruvel; 
strongly effervescent; moderately alkaline; abrupt, 
smooth boundary. 

Cl—14 to 22 inches, brown (10 YR. 5/3) coarse sand, dark brown 
(OYR 4/3) when moist; massive; slightly hard when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; many fine interstitial pores; 5 to 10 
percent fine to medium gravel; slightly effervescent; 
moderately alkaline; abrupt, wavy boundary. 

C2—22 to 60 inches, brown (1OYR 5/3), stratified coarse sand 
and gravelly coarse sand and thin strata of fine sandy 
loam and sandy loam, dark brown (10YR 4/3) when 
moist; single grained; loose when dry, loose when 
moist, nonsticky and nonplastic when wet; many fine 
interstitial pores; 10 to 20 percent well-rounded gravel; 
slightly effervescent; moderately alkaline, 

_ Phe A and C horizons have hue of 1OYR and 7.5YR, value of 

5 to 6 dry and 4 through 5 moist, and chroma of 2 to 4 dry and 

moist. The A horizon is loam, sandy loam, fine sandy loam: 

loamy sand, and sand. A few fine pebbles occur, but generally 
are less than 10 pereent by volume. The C horizon between 
depths of 12 and 40 inches is eand, gravelly sand, or gravelly 
loamy sand and a few, less than 2-inch layers of sandy loam or 
fine sandy loam material. The content of coarse fragments 
ranges from 0 to 35 percent by volume, but is commonly about 

10 percent. Lime filaments ‘or threads are evident in some 

places, as well as a few mica flakes. 


_ Brios loamy sand (Br).—This soil is on flood plains and 
in a few areas on low alluvial fans. It occurs throughout 
the survey area. In many places the surface is hummocky. 
Slopes ara dominantly less than 1 percent, but in a few 
pices they are short and are nearly 3 percent. Areas are 
ong and narrow and about 30 acres in size. 

This soil has a profile similar to the one described as 
Tepresentative of the series, but the surface layer is 


dominantly loamy sand 5 to 12 inches thick and in places 
it is sand. 

Included in mapping are small areas of Carrizo gravelly 
sandy loam and Vint loamy fine sand. Also included are a 
fow small areas adjacent to the Gila River where the soil 
is slightly saline. 

This Brios soil is used for grazing. Soil blowing is a 
slight hazard. The only cultivated acreage is within fields 
of better soils. Irrigated crops are cotton, alfalfa, pasture 

rass, and citrus. A few areas provide a source of sand. 
apability unit [Vs-7 irrigated, subclass VITs dryland; 
Sandy Bottom range site; horticultural group 4; wildlife 
habitat group 6 irrigated, 11 dryland. 

Brios sandy loam (8s).—This soil is on low terraces 
near the major draimageways and on alluvial fans, It 
occurs throughout the survey area. The surface is some- 
what hummocky. Slopes are less than 1 percont. Areas are 
long and narrow and about 10 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Vint 
fine sandy loam, Carrizo gravelly sandy loam, Maripo 
sandy loam, and Antho sandy loam. Also included are 
small areas of Brios sandy loam that havo a layer of clay 
loam below a depth of 30 inches, areas that have a surface 
layer of gravelly sandy loam, and a few arcas near the 
Gila River where the soil is slightly saline. The total of 
all included soils seldom exceeds 20 percent. 

The only cultivated acreage is within fields of better 
soils. Irrigated crops are cotton, alfalfa, small grain, truck 
crops, and citrus. The soil is also used for grazing and in a 
few places as a source of sand. Capability unit ITIs-7 
irrigated, subclass VIIs dryland; Sandy Bottom range 
site; horticultural group 4; wildlife habitat group 4 irri- 
gated, 11 dryland. 

Brios loam (Bt).—This soil is on low terraces near 
major drainagways and on low alluvial fans. Slopes are 
less than 1 percent. Areas are long, narrow, and slightly 
concave. They are about 9 acres in size. 

This soil has a profile similar to the one described as 
representative of the serics, but the surface layer is loam 
5 to 12 inches thick. Included in mapping are small areas 
of Antho sandy loam, 0 to 1 percent slopes; Maripo sandy 
loam; Carrizo gravelly sandy loam; Vint clay loam; and 
Vint loam. Also included are a few small areas where the 
soils are slightly saline to maderately saline. The total 
extent of alf included soils seldom exceeds 20 percent. 

The only cultivated acreage is within fields of better 
soils. Irrigated crops are cotton, alfalfa, small grain, and 
prsnine grasses. The soil is used anoint for grazing. Capa- 

ility unit Is-? irrigated, subclass VIIs dryland; Sandy 
Bottom range site; horticultural group 4; wildlife habitat 
group 4 irrigated, 11 dryland. 


Calciorthids and Torriorthents, Eroded 


Calciorthids and Torriorthents, eroded (CA2), is in 
long, narrow areas at the steep edges of old alluvial fans 
and old stream terraces that slope abruptly down to recent 
stream terraces and flood plains below. The difference in 
elevation from the top to the bottom is generally more 
than 20 percent, but less than 80 feet. Slopes range from. 
15 to 40 percent. Areas are sharply dissected by arroyos 
that are commonly at right angles to the long: axis of 
mapped areas. Calciorthids and Torriorthents, eroded, 
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run parallel to and are one-eighth to one-fourth mile 
from the main stream channels, 

Calciorthids and Torriorthents, eroded, is highly vari- 
able remnants of old soils that were derived from mixed 
acid and basic igneous and some sedimentary rocks. It 
ranges from loamy sand to clay loam, is 35 toe 85 percent 
gravel and cobbles, and is mainly very calcareous. Stones 
are on the surface in some areas. Included in mapping in 
some more gently sloping areas are small areas of Gunsight 
or Pinal oolle, They make up less than 10 percent of the 
mapping unit. 

Calciorthids and Torriorthents, eroded, provide a source 
of gravel and road fill, and some are used for grazing. 
Capability subclass VIIe dryland; Loam Upland range 
site; horticultural group 6; wildlife habitat group 12 
dryland. 


Carrizo Series 


The Carrizo series consists of deep, excessively drained 
soils. These soils formed in recent alluvium deposited on 
flood plains along the major streams and along stream 
channels in alluvial fans. The alluvium was derived from 
a wide mixture of rock, including granite, granite-gneiss, 
andesite, and basalt. Slopes are mainly less than 5 percent, 
but range from 0 to 12 percent. Hlergucns are 750 to 
1,400 feet. In areas not cultivated the vegetation is 
creosotebush, Indian ricegrass, six-weeks fescue, and 
scattered mesquite, paloverde, ironwood, and tamarix 
trees. The climate is arid continental. The average annual 
rainfall is 6 to 8 inches, the mean annual air temperature 
is 69° to 74° I’, and the frost-free season is 250 to 300 days. 


In a representative profile the surface layer is yellowish- 
brown gravelly sandy loam about 5 inches thick. The 
underlying material is pale-brown very gravelly loamy 
coarse sand and very gravelly coarse sand to a depth of 
60 inches. The profile is moderately alkaline throughout 
and is weakly to moderately calcareous, 


Permeability is rapid. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 2 to 4 
inches. Roots penetrate to a depth of 60 inches. The soils 
are subject to occasional flooding. 


Carrizo soils are seldom cultivated, but are used for 
range and wildlife and as a source of sand and gravel. 


Representative profile of Carrizo gravelly sandy loam, 
138 feet west and 200 feet south of the northeast corner 
of the SW sec. 23, T. 4 N., R. 1 E. in a citrus grove 
north of Peoria: 


Ap--0 to 5 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam, brown (10YR 4/3) when moist; massive; 
slightly hard when dry, very friable when moist, 
nonsticky and nonplastic when wet; few fine tubular 
and interstitial pores; 15 percent gravel and 3 percent 
cobbles; strongly effervescent; moderately alkaline; 
abrupt, smooth boundary. 

C1—5 to 17 inches, pale-brown (10YR 6/3) very gravelly 
loamy coarse sand, brown (JOYR 5/3) when moist; 
single grained; loose when dry; many fine interstitial 
pores; 38 percent gravel and 15 percent cobbles; 
strongly effervescent; moderately alkaline; clear, 
wavy boundary. 

C2—17 to 25 inches, pale-brown (10YR 6/3) very gravelly 
coarse sand, brown (10YR 5/3) when moist; single 
grained; loose when dry; many fine interstitial pores; 
38 percent gravel and 20 percent cobbles; slightl 
effervescent; moderately alkaline; clear, wavy bound- 
ary, 


C8—25 to 60 inches, pale-brown (10YR 6/3) very gravelly 
coarse sand, dark yellowish brown (10YR 4/4) 
when moist; single grained; loose when dry; many 
fine interstitial pores; 35 percent gravel and 10 to 15 
percent cobbles; slightly effervescent; moderately 
alkaline. 


Tho soil is slightly to strongly effervescent. Hue of the Ap 
and C horizons is 1OYR to 7.5 RS value is 5 to 7 dry and 4 or 
5 moist, and chroma is 3 or 4 dry and moist. The A horizon 
is gravelly fine sandy loam, gravelly sandy loam, gravelly 
loamy sand, or gravelly sand. The content of coarse fragments 
ranges from slightly less than 15 to slightly more than 35 
ercent. The é horizon ranges from very gravelly coarse 
loamy sand to very gravelly coarse sand or sand. It is more 
than 35 percent coarse fragments. The coarse fragments are 
dominantly well-rounded pebbles and a few cobbles. Strata 
of finer textured material, }4 inch to 2 inches thick, are common 
in the C horizon. 


Carrizo gravelly sandy loam (Cb).—This soil is in 
stream channels, on low terraces near stream channels, 
and on alluvial fans. It occurs throughout the survey area. 
Slopes are generally less than 1 percent, but in some 
undulating areas they are nearly 3 percent. Areas are long 
and narrow and are about 13 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Maripo 
sandy loam; Brios loamy sand; Antho sandy loam, 0 to 1 
percent slopes; Vint fine sandy loam; and Agualt loam. 
Also included are areas of other Carrizo soils that have a 
surface layer of loam, sand, or gravelly loam; and areas 
where a buried limy soil is below a depth of 30 inches. 
The total extent of all included soils seldom exceeds 15 
percent. 

This soil provides grazing and a source of sand and 
gravel for construction. It is used for irrigated crops only 
where it occurs within fields of better soils, Capability 
unit IVs-7 irrigated, subclass VIs dryland; Sandy Bottom 
range site; horticultural group 4; wildlife habitat group 6 
irrigated, 12 dryland. 

Carrizo-Ebon complex, 3 to 12 percent slopes (CeD) — 
This gently sloping to moderately steep mapping unit is 
on alluvial fans, mainly at the base of the Salt River 
Mountains. Slopes range from 3 to 12 percent and are 
400 to 2,000 feet long. The steeper slopes are mostly the 
short sides of deep drainageways that dissect the area at 
50- to 300-foot intervals. The oorly sorted, very gravelly 
and cobbly underlying material is mainly derived from 
the granite-gneiss mountains. 

This mapping unit is about 60 percent a Carrizo gravelly 
etd loam that has 3 to 5 percent slopes and 30 percent 
an Ebon gravelly loam that has 3 to 12 percent se a 
Ebon soils are on long, narrow, slightly convex ridges 
that parallel long, narrow, slightly concave areas of Carrizo 
soils. Carrizo soils are in or near meandering stream 
channels, many of which are old and cut off and are now 
1 foot to 5 feet above the present channel. Ebon soils are 
ay prevalent at the lower and upper ends of the alluvial 

ans. 

Included with this unit in mapping are a few small 
areas of Tremant gravelly clay loam, 3 to 5 percent slopes; 
areas of Rock outcrop; and some areas of soils, near the 
base of the South Mountains, that are shallow to mod- 
erately deep over a weakly to strongly lime cemented pan. 
Included soils make up about 10 percent of this mapping 
unit. 

This mapping unit provides grazing. None of the acreage 
is cultivated. Capability subclass ViTe dryland. Carrizo 
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soil in Sandy Bottom range site; horticultural group 4; 
wildlife habitat group 12 dryland. Ebon soil in Clay 
Upland range site; horticultural group 3; wildlife habitat 
group 11 dryland. 

Carrizo and Brios soils (CF). —This mapping unit is in 
or adjacent to channels of the Gila, Salt, and Hassayampa 
Rivers. It is hummocky and is dissected by many small 
stream channels and old meander cutoffs. Once every 
5 to 20 years the lower lying areas are flooded. Floodin 
changes the soil material and occasionally the course o' 
the main channel. 

This mapping unit is typically about 45 percent Carrizo 
soil, 35 percent Brios soil, and 20 percent Vint soil. 
The Vint soil does not occur in some mapped areas, but 
is as much as 45 percent. in others. These soils have profiles 
similar to the ones described as representative of their 
respective series, but their surface layor ranges from very 
gravelly sand to clay. The Carrizo soil is generally in 
slightly lower positions nearest to stream channels. The 
Vint soil, anil is somewhat dunelike in appearance, is 
in slightly higher positions along the outer rim of most 
mapped areas. The Brios soil is in intermediate positions 
between the Carrizo and Vint soils. Included in mapping 
near Arlington are a few small areas of Gilman, Gadsden, 
Avondale, and Cashion soils. 

This mapping unit is used for range, recreation, and 
wildlife. A few areas provide a source of sand and gravel. 
Capability subclass VIIs dryland. Carrizo soil in Sandy 
Bottom range site; horticultural group 4; wildlife habitat 
group 12 dryland. Brios soil in Sandy Bottom range site; 
horticultural group 4; wildlife habitat group 11 dryland. 


Casa Grande Series 


The Casa Grande series consists of deep, well-drained, 
strongly alkaline soils on alluvial plains bordering drain- 
ageways and on the lower part of broad alluvial fans. 
These soils formed in valley-fill alluvium derived from 
mixed material. Slopes are mainly less than 1 percent, 
but range from 0 to 2 percent. In areas not cultivated 
the vegetation is desert saltbush, mesquite, and cactus. 
Elevations are 850 to 1,300 feet. The climate is arid 
continental. The mean annual temperature ranges from 
67 to 72° F, and the frost-free season is 250 to 300 days. 
The annual precipitation ranges from 6 to 8 inches and 
occurs as thundershowers from July to September and as 
gentle fall and winter rains, 

In a representative profile the surface layer is reddish- 
yellow sandy loam about 1 inch thick. The subsoil is 
about 22 inches thick. It is dark reddish-brown, yellowish- 
red, reddish-yellow, and strong-brown clay loam and 
loam, The underlying material is yellowish-red and brown 
loam and sandy loam to a depth of 60 inches. The subsoil 
and underlying material contain filaments and_ soft 
masses of lime and are very strongly alkaline. In places 
the surface layer is loam. 

Permeability is slow. Runoff ia slow to very slow, and 
the hazard of erosion is slight. The available water 
capacity is 7 to 8 inches. Roots penetrate to a depth of 60 
inches. 

Casa Grande soils are used for irrigated crops, range, 
recreation, and wildlife. Irrigated crops are cotton, 
alfalfa, barley, sugar beets, sorghum, and_ safflower. 

Representative profile of Casa Grande sandy loam, 
1,120 feet east and 880 feet south of northwest corner sec. 


18, T. 1 N., R. 8 W. in an uncultivated area in the Har- 
quahala Valley: 


A2—0 to | inch, reddish-ycllow (7.5YR 6/6) sandy loam, strong 
brown (7.5YR 5/6) when moist; weak, thick, platy 
structure; slightly hard when dry, very friable when 
moist, nonsticky and slightly plastic when wet; few 
fine roots; many medium and coarse vesicular pores; 
strongly effervescent; moderately alkaline; abrupt, 
wavy boundary. 

B2lt—1l to 8 inches, dark reddish-brown (5YR 3/3) heavy 
loam, dark reddish brown (SYR 3/4) when moist; 
weak, coarse, prismatic structure; hard when dry, 
friable when moist, slightly sticky and plastic when 
wet; common fine and very fine roots; common fine 
vesicular pores; few thin clay films on faces of peds; 
slightly cffervescent; very strongly alkaline; clear, 
wavy boundary. 

B22teasa—3 to 7 inches, yellowish-red (5YR 5/8) light clay 
loam, yellowish red (5YR 4/8) when moist; weak, 
medium, prismatic structure; hard when dry, friable 
when moist, slightly sticky and plastie when wet; 
common fine roots; common fine tubular pores; few 
thin clay films on faces of peds; common, fine, white 
ClOYR, 8/2) salt crystals; violently effervescent; few, 
fine, piniish: white (7.5YR 8/2) filaments of lime and 
soft lime masses, pinkish gray (7.5YR 7/2) when 
moist; moderately alkaline; clear, wavy boundary. 

B23tcasa—7 to 15 inches, reddish-yellow (5YR. 6/8) clay loam, 
yellowish red (5YR 4/8) when moist; moderate, 
medium, subangular blocky structure; hard when 
dry, friable when moist, slightly sticky, plastic when 
wet; few fine roots; common fine tubular pores; com- 
mon thin clay films on faces of peds; common, fine 
and medium, white (LOYR 8/2) salt crystals; few, 
fine, black (6YR 2/1) coatings on faces of peds; vio- 
lently effervescent; many, fine and medium, pinkish- 
white (7.5YR 8/2) filaments of lime and soft irregu- 
larly shaped lime masses, pink (7.5YR 8/4) when 
moist; very strongly alkaline; clear, wavy boundary. 

B8ecasa—15 to 23 inches, strong-brown (7.5YR 5/8) light clay 
loam, strong brown (7.5YR 5/6) when moist; weak, 
medium, subangular blocky structure; hard when dry, 
friable when moist, slightly sticky, plastic when wet; 
few fine roots; common fine tubular pores; few, fine, 
white (10YR 8/2) gypsum cystals; violently efferves- 
cent; common, fine and medium, pinkish-white (7.56YR. 
8/2) filaments of lime and soft irregularly shaped lime 
masses, pink (7.5YR 8/4) when moist; very strongly 
alkaline; clear, smooth boundary. 

Cicasa—23 to 48 inches, yellowish-red (SYR 5/8) loam, 
yellowish red (5YR 4/8) when moist; massive; very 
hard when dry, friable when moist, slightly sticky, 
slightly plastic when wet; very few fine and medium 
roots; common fine tubular pores; violently efferves~ 
cent; many, fine, pinkish-gray (8 YR 7/2) filaments of 
lime and irregularly shaped soft lime masses, pinkish- 
gray (SYR 6/2) when moist; very strongly alkaline; 
clear, smooth boundary. 

C2casa—48 to 60 inches, brown (7.5 YR 5/4) sandy loam, dark 
brown (7.5YR 4/4) when moist; massive; slightly 
hard when dry, very friable when moist, slightly 
sticky, slightly plastic when wet; common fine 
tubular pores; violently effervescent; many, fine, 
pinkish-gray (7.5¥R 7/2) filaments of lime and soft 

ime masses; very strongly alkaline. 


The solum ranges from about 12 to 40 inches in thickness. 
The soil is generally dry unless irrigated. The B and C horizons 
are generally very strongly alkaline and in places are strongly 
saline. The content of calcium carbonate in the B and C horizons 
in most places is more than 15 percent; it ranges from 7 to 
25 percent. Typically, the largest concentration of calcium 
carbonate is in the B2 horizon and it gradually decreases with 
increasing depth. In some places the largest concentration is 
in the Cea horizon. 

An Al horizon has hue of 7.5YR or 1OYR, value of 6 to 7 
dry and 3 to 4 moist, and chroma of 3 or 4 dry and_ moist. 
It ranges from coarse sandy loam to heavy loam. The A2 
horizon has hue of 10YR. or 2,5 YR, value of 6 or 7 dry and 4 or 
6 moist, and chroma of 3 to 6. It is loam and sandy loam. In 
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laces the A2 horizon is a thin ashy coating on the top of the 
21t horizon, and it is covered with a thin Al horizon that 
ranges from 1 to 8 inches in thickness. 
he B horizon has hue of 7.5YR and 5YR, value of 3 to 6 
dry and 3 through 5 moist, and chroma of 4 to 8 dry and moist. 
It is sandy clay loam or clay loam. The B21t and B22tcasa 
horizons are generally prismatic, but are subangular blocky in 
places. The B23tcaga and B3casa horizons are generally sub- 
angular blocky, but are massive in some places. 
he C horizon has hue of 7.5YR, 5YR, or 10YR, value of 
6 to 7 dry and 4 or 5 moist, and chroma of 3 to 8 dry and moist. 
It ranges from sand to clay loam and is stratified in places. 
In places a few durinodes are on the surface or are scattered 
throughout the profile. 


Casa Grande sandy loam (Cg).—This nearly level soil 
is on the lower parts of old alluvial fans in the Rainbow 
and Harquahala Valleys and in the area near Wintersburg. 
It is hummocky, and in areas not cultivated the surface is 

artly covered with a dark-colored algal crust. Slopes are 
ess than 1 percent. Surface drainage is provided by a 
dendritic pattern of shallow stream channels spaced at. 
200- to 1,000-foot intervals. Areas are long and narrow 
and range from 10 to 500 acres in size, 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Laveen 
loam, saline-alkali; Harqua gravelly clay loam, 0 to 1 

ercent slopes; Valencia sandy loam, saline-alkali; Tucson 
oam, and some sand dunes. The total extent of all included 
soils does not exceed 15 percent. 

This Casa Grande soil is used mainly for irrigated crops, 
recreation, and wildlife. Irrigated crops are cotton, alfalfa, 
barley, sugar beets, safflower, and sorghum. Some areas 
provide grazing. Capability unit IITs-9 irrigated, subclass 
VIIs dryland; Saline Upland range site; horticultural 
group 5; wildlife habitat group 5 irrigated, 14 dryland. 

Casa Grande loam (Ch).—This nearly level soil is on 
alluvial plains that parallel Centennial Wash in the Har- 
quahala Valley and on old alluvial fans in the area near 
Wintersburg. It is hummocky and in areas not cultivated 
the surface is partly covered by a dark-colored algal crust. 
Many small accumulations of soil are deposited by wind 
around bushes. Slopes are less than 1 percent. Surface 
drainage is provided by a dendritic pattern of stream chan- 
nels spaced at 150- to 1,000-foot intervals. Areas are long 
and narrow and range from 10 to 500 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is loam 
or very fine sandy loam. Included in mapping are a few 
small areas of Laveen loam, saline-alkali; Estrella loam, 
saline-alkali; Harqua gravelly clay loam, 0 to 1 percent 
slopes; Tucson Joam, and some small sand dunes. The 
total extent of all included soils does not exceed 15 percent. 

This Casa Grande soil is used mainly for irrigated crops, 
recreation, and wildlife. Irrigated crops are cotton, al- 
falfa, barley, sugar beets, safflower, sorghum, and citrus. 
Some areas provide eae. Capability unit JIIs-9 
irrigated, subclass VIIs dryland; Saline Upland range site; 
horiticultural group 5; wildlife habitat group 5 irrigated, 
14 dryland. 

Casa Grande complex (Ck).—This level to nearly level 
mapping unit is on valley plains and at the lower ends of 

. broad alluvial fans in the Harquahala Valley and in the 
area near Wintersburg. Slopes are generally less than 1 
percent, but in a few ridge-shaped areas they are about 
2 percent. Surface drainage is provided by a dendritic 
pattern of stream channels spaced at 100- to 500-foot 
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intervals. Areas are long, narrow, and irregularly shaped 
and range from 20 to 300 acres in size. 

This mapping unit is about 40 percent a Casa Grande 
sandy loam that has 0 to 1 percent slopes, and 35 percent 
a Casa Grande loam that has 0 to 1 percent slopes. These 
soils have profiles similar to the ones described as repre- 
sentative of their series, but their surface layer is sandy 
loam or loam. The Casa Grande sandy loam, which is 
hummocky, is in slightly higher positions. The Casa 
Grande loam is generally in lower positions. Its surface 
js smooth and has a slicked-over appearance as a result 
of sheet erosion. It is nearly devoid of vegetation. These 
soils occur in an intricate pattern and cannot be mapped 
separately. 

Included with this unit in mapping are small areas of 
Laveen loam, salinc-alkali; Harqua gravelly sandy loam, 
saline-alkali; and sand dunes. The total extent of all in- 
cluded soils does not exceed 25 percent of this mapping 
unit. 

This mapping unit provides grazing. None of the acreage 
is cultivated. Capability subclass VIIs dryland; Saline 
Upland range site; horticultural group 5; wildlife habitat 
group 14 dryland. 

Casa Grande-Laveen complex, alkali (Cm).—This 
nearly level mapping unit is on valley plains and old 
alluvial fans in the area near Wintersburg and along 
Centennial Wash in the Harquahela Valley. In places it 
is covered with a dark-colored algal crust, and in other 
places it has a slicked-over appearance. Slopes are gen- 
erally less than 1 percent, but a few areas are hummocky 
and Nai short slopes of nearly 2 percent. Surface drainage 
is provided by a dendritic pattern of shallow stream 
channels spaced at 50- to 500-foot intervals. Areas are 
irregularly shaped and range from 6 to 100 acres in size. 

This mapping unit is about 40 percent Casa Grande 
loam and 40 percent Laveen loam, saline-alkali. The 
Casa Grande soil has a profile similar to the one described 
as representative of the series, but the surface layer is 
loam in cultivated areas and is sandy loam and Joam in 
areas not cultivated. The Laveen soil has a profile similar 
to the one described as representative of the series, but 
it is very strongly alkaline at a depth ranging from 8 to 
30 inches. Also, its surface layer is fine sandy loam and 
loam in areas not cultivated. 

Included with this unit in mapping are small areas of 
Gilman loam, saline-alkali, 0 to 1 percent slopes; Coolidge 
sandy loam, saline-alkali, 0 to 1 percent slopes; Estrella 
loam, saline-alkali; and a few small sand dunes. Also 
included are some areas of a soil that is transitional be- 
tween the Casa Grande and Laveen soils and has a 
weakly formed subsoil. The total extent of included soils 
does not exceed 20 percent. 

This mapping unit is used for irrigated crops and for 
grazing. Crops are cotton, alfalfa, barley, and sorghum. 
The Casa Grande soil is nearly devoid of vegetation in 
areas not cultivated. A few areas have been subdivided 
as homesites. Capability unit IIIs-9 irrigated, subclass 
VIIs dryland; Saline Upland range site; horticultural 
group 5; wildlife habitat group 5 irrigated, 14 dryland. 


Cashion Series 


The Cashion series consists of deep, well-drained soils. 
These soils formed in recent alluvium deposited on flood 
plains and low terraces along the Gila and Salt Rivers. 


20 SOIL SURVEY 


The alluvium was derived from a wide mixture of rock, 
including guunite, granite-gnoiss, andesite, basalt, and 
limestone. Slopes are 0 to 1 percent, Elevations are 700 
to 1,100 feet. In areas not irrigated the vegetation is 
creosotebush, tamarix, saltbush, mesquite, annual weeds, 
and grasses. The average annual rainfall is about 6 to § 
inches, the mean annual air temperature is 69° to 74° F, 
and the frdst-free season is 250 to 300 days. 

In « representative profile the surface layer is dark 
grayish-brown clay about 27 inches thick, The underlying 
material is pale-brown very fino sandy loam and light 
yellowish-brown silt loam to a depth of 60 inches. The 
soil is moderately alkaline to strongly alkaline, is slightly 
saline to strongly saline, and is generally calcareous 
throughout. 

Permeability is slow. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 9 to 10 
inches. Roots penetrate to a depth of more than 5 feet. 
Once every 5 years for about 5 hours, the soils are subject 
to flooding in a few areas near the Gila River. 

Cashion soils are used for irrigated crops, range, 


recreation, and wildlife. Irrigated crops are cotton, 
alfalfa, sorghums, wheat, barley, sugar beets, sand 
safflower. 


Representative profile of Cashion clay, saline-alkali, 
1,620 feet cast and 100 feet north of the west quarter 
corner of sec. 3, T. 1 S., R. 3 W. in a cultivated field 
southwest of Liberty: 


Ap—0to 10 inches, dark grayish-brown (LOYR 4/2) clay, 
dark brown (10YR 3/2) when moist; weak, fine, 
subangular blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; common 
fine and very fine roots; common very fine and 
fine tubular and interstitial pores; strongly cfferves- 
cent; moderately alkaline; clear, smooth boundary. 

Al—10 to 27 inches, dark grayish-brown (10YR 4/2) clay, 
dark brown (JOYR 3/2) when moist; weak, fine, 
subangular blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; common 
very fine and fine roots; common very fine and fine 
tubular and interstitial pores; strongly effervescent; 
moderately alkaline; clear, smooth boundary. 

I¥C1—27 to 29 inches, pale-brown (10 YR 6/3) very fine sandy 
loam, dark brown (JOYR 4/3) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; common finc 
and very fine roots; many very fine tubular and 
interstitial porcs; many mica flakes; strongly efferves- 
cent; modcrately alkaline; elear, smooth boundary. 

I1C2—29 to 60 inches, light yellowish-brown (1OYR 6/4) 
light silt loam, dark yellowish brown (10YR 4/4) 
when moist; massive; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic 
when wet; few fine and very fine roots; common 
very fine and fine tubular and interstitial pores; 
many mica flakes; strongly effervescent; moderately 
alkaline, 


The soil between depths of 10 and 40 inches is dry in most 
years. Depth to the IIC horizon is commonly 24 to 30 inches, 
but ranges from 20 to 39 inches, The soil is slightly saline to 
strongly saline. Few to many mica flakes, lime, and salt 
filaments occur throughout. 

The A horizon has huc of 7.5YR and 10YR, value of 4 or 5 
dry and 2 or 3 moist, and chroma of 2 to 4 dry and moist. 
Tt is clay and silty clay. The IIC horizon has value of 5 or 6 
dry and 4 or 5 moist, and chroma of 2 to 4 dry and moist. 
It is loam, silt loam, very fine sandy lonm, and fine sandy 
jou that has 4- to 2-inch layers of clay loam or silty clay 

oam. 


Cashion clay, saline-alkali (Cn). —This smooth, nearly 
level soil is on flood plains and low stream terraces of the 
Gila and Salt Rivers, Slopes ure less than 1 percent. Some 


areas are long and narrow strips that have a concave 
surface. 


Included with this soil in mapping are small areas of 
Gadsden clay, Avondale clay loam, Wintersburg clay 
loam, and Glenbar clay loam. Also included are a few 
areas of soils near the mouth of the Hassayampa River 
where loamy send or sendy loam is below a depth of 30 
inches, a few small areas of soils in the southwestern part 
of Phoenix where the surface ayer is clay loam 8 to 10 
inches thick, and some areas of soils near Arlington Canal 
that are moderately well drained. The total extent of all 
included soils seldem exceeds 20 percent. 

This Cashion soil provides grazing. Capability unit 
IVs-9 irrigated, subclass VITs dryland; Sundy Bottom 
range site; horticultural group 3; wildlife habitat group 8 
irrigated, 11 dryland. 


Cherioni Series 


The Cherioni serics consists of well-drained. soils that 
have a hardpan and are only 6 to 20 inches deep over 
basalt, andesite, granite or granite-gneiss bedrock. These 
soils formed on low hills and the lower slopes of mountains. 
Slopes range from 3 to 25 percent. Elevations are 800 to 
1,800 feet. The native vegetation is creosotebush, cactus, 
mesquite, and paloverde trees. The average annual rain- 
fall is 6 to 8 inches, the mean annual air temperature is 
69° to 72° F, and the frost-free senson is 270 to 325 days. 


In a representative profile the surface layer is light 
yellowish-brown vory gravolly loam about 1 inch thick. 
The underlying material is light yellowish-brown and very 
pale brown very gravelly loam about 5 inches thick. It 
tests on a white, silica-lime cemented hardpan about 6 
inches thick. The pan cannot be broken by hand. Fractured 
andesite bedrock is just below the pan, The soil is mod- 
erately alkaline. 


Permeability is moderate above the hardpan, Runoff 
is medium, and the erosion hazard is slight to moderate. 
The available water capacity is less than 2 inches, Roots 
penetrate to a depth of less than 20 inches. 


Cherioni soils ure used mainly for range. Several county 

arks are on these soils, and a few areas in the city of 
Phasnie are used as homesites. 

Representative profile of Cherioni vory gravelly loam 
in an area of Chorioni-Rock outcrop complex, 990 feet 
cast and 1,485 feet south of northwest corner sec. 15, 
T.18., R. 10 W. in on uncultivated area south of Eagle 
Tail Peak: 


Al—O to 1 inch, light yellowish-brown (LOYR 6/4) very gravelly 
loam, dark yellowish brown (1OYR 3/4) when moist; 
weak, thin, platy structure; slightly hard when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; common fine roots; common fine 
tubular and common fine interstitial pores; 80 to 90 
pereent angular gravel and pan fragments; strongly 
effervescent; moderately alkaline; clear, smooth 
poundary. 

Cl—1 to 6 inches, light ycllowish-brown (1OYR 6/4) and very 
pale brown (10YR 7/4) very gravelly loam, dark 
yellowish brown (JOYR 4/4) and yellowish brown 
(IOYR. 5/4) when moist; massive; slightly hard when 
dry, very friable when moist; slightly sticky and 
slightly plastic when wet; common fine roots; common 
fine tubular and fow fine interstitial pores; 50 percent 
angular, extremely hard, indurated, pan fragments; 
20 percent angular rock gravel; violently effervescent; 
moderately alkaline; abrupt, wavy boundary. 
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C2sicam—6 to 12 inches, pinkish-white (7.5YR 8/2) and 
light-brown (7.5YR 6/4) extremely hard duripan, 
light brown (7.5YR 6/4) and pink (7.5YR 7/4) when 
moist; massive; %-inch laminar layer on surface of 
pan; pan is 60 percent gravel; violently effervescent; 
moderately alkaline; abrupt, wavy boundary. 

R—12 inches, extremely hard andesite bedrock that is fractured 
in places. Surface is coated with lime. 


Depth to the indurated duripan ranges from 5 to 12 inches. 
Depth to bedrock ranges from 6 to 20 inches, but is dominantly 
9 to 16 inches. These soils are generally dry, but are moist in 
pinges in summer, mainly in July, August, and September. 

he mean annual soil temperature ranges from 72° to 76° F. 
The duripan ranges from 1 to 8 inches in thickness. 

The Al and Cl horizons have hue of 1OYR and 7.5YR and 
value of 6 or 7 dry and 3 to 5 moist. These horizons are loam, 
fine sandy loam, and very fine sandy loam. They range from 
35 to 80 percent coarse fragments; the average content of 
coarse fragments is about 50 percent. About 5 to 30 pereent 
of the coarse fragments are angular pieces of the duripan, In 
places a Cea horizon is just above the pan. 


Cherioni-Rock outcrop complex (CO).—This mappin; 
unit is on low hills and the lower slopes of mountains. id 
is dissected by low stream channels that have cut 3 to 
20 feet below the surface. These channels are 50 to 200 


feet apart. Gravel, cobbles, and stones cover 50 to 90° 


percent of the surface. Slopes are complex and range from 
3 to 25 percent. 

This mapping unit is about 50 percent a Cherioni 
very gravelly loam that has slopes of 3 to.25 percent and 
about 20 percent Rock outcrop. The Cherioni soil is on 
the lower slopes of mountains and low hills, and Rock 
outcrop is on the upper slopes. 

Included with this unit in mapping are some areas of a 
very gravelly loam that has an accumulation of lime just 
above the bedrock. This soil is in similar positions to 
those of the’ Cherioni soil. Also included are areas of 
Gachado very gravelly clay loam, Pinal soils, Gunsight 
soils, and Rillito soils. These included soils seldom make 
up more than 30 percent of the mapping unit. 

This mapping unit provides grazing. It is not cultivated. 
A few areas in the city of Phoenix are used as homesites. 
Capability subclass VITe dryland. Loam Hills range site; 
horticultural group 7; wildlife habitat group 12 dryland. 


Coolidge Series 


The Coolidge series consists of deep, well-drained soils. 
These soils formed in alluvium deposited on old alluvial 
fans and valley plains. The alluvium was derived from 
granite, granite-gneiss, schist, limestone, andesite, rhyo- 
lite, tuff, and basalt. Slopes are 0 to 3 percent. Elevations 
are 800 to 1,400 feet. In areas not cultivated, the vege- 
tation is creosotebush, annual weeds and grasses, bursage, 
cactus, and scattered mesquite and paloverde trees. The 
average annual rainfall is 6 to 8 inches, the mean annual 
ur temperature is 69° to 74° F, and the frost-free season 
1s 250 to 300 days. 

In a representative profile the soil is light yellowish- 
brown sandy loam to a depth of about 24 inches and pale- 
brown sandy loam to a depth of 63 inches. The lower 
part contains filaments and nodules of lime. The soil is 
moderately alkaline throughout and is strongly to vio- 
lently effervescent. 

Permeability is moderately rapid. Runoff is medium to 
slow, and the erosion hazard is light to moderate. The 


available water capacity is 6 to 7 inches. Roots penetrate 
to a depth of 60 inches or more. 


Coolidge soils are used for irrigated crops, range, recre- 
ation, and wildlife. Irrigated.crops are cotton, alfalfa, 
barley, safflower, sorghum, sugar beets, citrus, and grapes. 
che of the cities of Phoenix and Buckeye are on these 
soils. 

Representative profile of Coolidge sandy loam, 600 
feet, west and 207 feet north of the southeast corner NEX 
NEYX sec. 8, T. 1 N., R. 2 W., in « cultivated field north- 
west of Perryville: 


Ap—0 to 13 inches, light yellowish-brown (10YR 6/4) sandy 
loam, brown (LOYR 4/3) when moist; massive; 
slightly hard when dry, friable when moist, non- 
sticky and nonplastic when wet; violently effervescent; 
moderately alkaline; abrupt, smooth boundary. 

C1—13 to 24 inches, light yellowish-brown (LOYR 6/4) sandy 
loam, dark yellowish brown (1OYR 4/4) when moist; 
massive; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; few fine 
tubular pores; violently effervescent; many fine fila- 
ments of lime; moderately alkaline; abrupt, smooth 
boundary. 

C2ea—-24 to 42 inches, pale-brown (10YR 6/3) sandy loam, 
yellowish brown (10YR. 5/4) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; many fine 
tubular pores; violently effervescent; many white 
(1OYR 8/2) filaments of lime and medium lime 
nodules; moderately alkaline; abrupt, wavy boundary. 

C3ca—42 to 63 inches, pale-brown GoYR 6/3) sandy loam, 
brown (LOYR 5/3) when moist; massive; very har 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few medium tubular pores; 
few pebbles; strongly to violently effervescent; many 
fine white filaments of lime and many medium lime 
nodules; moderately alkaline. 


Depth to the calcic horizon ranges from 14 to 30 inches. The 
soil between depths of 10 and 40 inches averages sandy loam or 
fine sandy loam. The content of gravel averages Jess than 15 
percent, but in any one strata it can be as much as 35 percent. 

The soil has hue of 7.5YR and 10YR. The A horizon and Cl 
horizons have value of 5 or 6 dry and 4 or 5 moist and chroma of 
3 or 4 dry and moist. The soil generally is sandy loam or fine 
sandy loam, but in places has a few %- to 1-inch strata of finer 
or coarser material in the Cl horizon. The Cca horizon has 
value of 5 to 7 dry and 3 to 5 moist and chroma of 2 to 4 dry 
and moist, It is dominantly sandy loam, but in places contains 
strata of loam or loamy sand. It contains soft powdery lime 
or is 5 to 10 percent lime nodules % to % inch in diameter, or 
both, It is more than 15 percent calcium carbonate. In places 
itis weakly cemented with lime. 


Coolidge sandy loam (Cp).—This nearly level soil is on 
valley plains and alluvial fans. It occurs throughout the 
survey area, but is most extensive in the northern part 
of Buckeye Valley. Slopes are slightly convex and generally 
Jess than 1 percent, but in a few areas they are cee 2 
percent. Unless cultivated, areas are dissected by shallow 
stream channels at 50- to 300-foot intervals. They are 
long and narrow and about 55 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Laveen 
sandy loam; Antho sandy loam, 0 to 1 percent slopes; 
Rillito sandy loam, 0 to 1 percent slopes; Perryville 
sandy loam; and Valencia sandy loam. Also included in 
the Harquahala Valley and near ‘Tonopah and Winters- 
burg are a few areas where the soil is strongly alkaline. 
The total extent of all included soils seldom exceeds 20 
percent. : : 

This soil is used for cultivated crops and grazing. Irri- 
gated crops are cotton, alfalfa, barley, safflower, sugar 
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beets, sorghum, citrus, and grapes. Capability unit [s-7 
irrigated, subclass VUs dryland; Loam Upland range 
site; horticultural group 2; wildlife habitnt group 2 
irrigated, 11 dryland. 

Coolidge gravelly sandy loam, 1 to 3 percent slopes 
(CrB).—This gently sloping soil is on old alluvial fans 
and low ridges. Jt occurs throughout the survey area. 
Slopes are slightly convex and generally about 2 percent, 
but some short slopes are as much as 6 percent. The erosion 
hazard is moderate. Areas are long and narrow and about 
35 acres in size. 

This soil has « profile similar to the one described as 
representative of the series, but the surface layer is 
gravelly sandy loam 6 to 14 inches thick. 

Included with this soil in mapping are a few small areas 
of Rillito sandy loam, 1 to 3 percent slopes; Perryville 
sundy loam, 1 to 3 percent slopes; and Antho gravelly 
sandy loam, 1 to 3 percent slopes. Also included are a few 
areas of soils that are very strongly saline and alkaline in 
the lower part. 

This Coolidge soil is grazed, but is seldom cultivated. 
Capability unit Ile-7 irrigated, subclass Vile dryland ; 
Loam Upland range site; horticultural group 2; wildlife 
habitat group 2 irrigated, 11 dryland. 

Coolidge-Tremant complex (Cs),—This nearly level 
mapping unit is on old alluvial fans and valley plains in 
Rainbow Valley and in the northwestern part of Salt 
River Valley. Slopes are generally less than 1 percent, but 
in a few small areas are 2 percent or more. Most areas are 
long and narrow and about 40 acres in size. 

‘This mapping unit is about. 50 percent Coolidge gravelly 
sandy loam and about 30 percent Tremant bale loam. 
The Tremant soil is in small circular areas that are covered 
with a varnish desert pavement and are surrounded by 
Coolidge soils. The Coolidge soil has a profile similar to 
the one described as representative of the series, but the 
surface layer is gravelly sandy loam 6 to 12 inches thick. 

Included with this unit in mapping are small areas of 
Laveen loam, 0 to 1 percent slopes; Perryville gravelly 
loam, 0 to 1 percent slopes; Antho sandy loam, 0 to 1 
percent slopes; and Rillito loam, 0 to 1 perecnt slopes. 
Also included are a few areas of Tremant soils that are 
slightly saline in the lower part. Included soils make up 
about 20 percent of unit. 

This mapping unit provides grazing, recreational sites, 
and wildlife habitat. It is not cultivated, but several 
areas have been cleared and cultivated. Capability unit 
TIs-6 irrigated, subclass VIIs dryland; Loam Upland 
range site; horticultural group 2; wildlife habitat group 
2 irrigated, 11 dryland. 

Coolidge-Laveen association, 0 to 3 percent slopes 
(CV). —This nearly level to gently sloping mapping unit 
is on old alluvial fans in Rainbow Valley and in the area 
north of Buckeye. It is about % mile to 4 miles from 
granitic, granite-gneiss, and quartaitic mountains. It is 
dissected by stream channels at 50- to 300-foot intervals. 
Slopes are generally less than 1 percent, but a few short 
slopes are more than 2 percent. Areas range from 100 to 
1,000 acres in size and are somewhat pear shaped. 

This mapping unit is about 40 percent Coolidge sandy 
loam and 40 percent Laveen sandy loam, The Laveen 
soil has a profile similar to the one described as representa- 
tive of the series, but the surface layer is sandy loam. 
The Coolidge soil is on the upper part of alluvial fans, and 
the Laveen soil is on the lower part. 
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Included with this unit in mapping are small arcas of 
Antho sandy loam, 0 to 1 percent slopes; Perryville 
gravelly loam, 0 to 1 percent slopes; and Rillito loam, 
0 to 1 percent slopes. Included soils make up about 20 
percent of the unit. 

This mapping unit is grazed. None of the acreage is 
cultivated. Coolidge soil in capability subclass VITs dryland, 
Laveen soil in subclass VITc dryland. Both soils in Loam 
Upland range site; horticultural group 2; wildlife habitat 
group 11 dryland. 


Dune Land 


Dune land (Dn) consists of ridges of very fine, fine, and 
medium sand that is drifted and deposited by wind. The 
dunes are 4 to 30 feet high, 100 to 500 feet wide, and % 
to 4 mile long. Thoy are oriented to the narth or north- 
east. In most places they are fairly stable and support 
some vegetation. The sand is dominantly light brown or 
pale brown and nonealeareous to weakly calcareous. Older 
material that is strongly calcareous and very strongly 
alkaline underlies the dunes. 

Dune land is in the Harquahala Valley and in an area 
near Wintersburg. It provides grazing and wildlife habitat. 
Capability subclass VIIs dryland; Loam Upland range 
site; horticultural group 4; wildlife habitat group 12 
dryland. 


Ebon Series 


The Ebon series consists of deep, well-drained soils. 
Theso soils formed on old alluvial fans that radiate out 
from the base of the White Tank, Salt River, and Estrella 
Mountains. The underlying material is very gravelly 
alluvium derived from granite and granite-gneiss. Slopes 
range from 0 to 10 percent. Elevations are 1,100 to 1,400 
fect. In areas not cultivated the vegetation is bursage, 
creosotebush, ocotillo, cholla cactus, and scattered mes- 
quite, paloverde, and ironwood trees. The average annual 
rainfall is 6 to 8 inches, the mean annual air temperature 
is 69° to 73° I’, and the frost-free season is 260 to 300 days. 

In a representative profile the surface layer is brown 
gravelly loam about 2 inches thick. The subsoil extonds 
to a depth of 60 inches. The upper 11 inches is reddish- 
brown yery cobbly clay loam, the next 25 inches is 
yellowish-red and reddish-brown very cobbly clay, and the 
iower 22 inches is lighé reddish-brown very cobbly sandy 
clay loam. The lower part contains a few filaments and. 
soft spots of lime. ‘Che soil is moderately alkaline through- 
out, 1t is noneffervescent in the upper 23 inches. 

Permeability is slow. Runoff is medium, and the erosion 
hazard is slight to moderate. The available water capacity 
is 4 to 6 inches. Roots penetrate to a depth of 60 inches 
or more. 

Ebon soils are used mainly for recreation, wildlife, and 
range. They are not cultivated. A few areas are used. as 
homesites. 

Representative profile of Ebon gravelly loam, 0 to 8 
percent slopes, 2,300 fect south and 1,450 feet west of 
northeast corner of sec. 31, 7.3 N., R. 2 W. in an uncul- 
tivated area at the base of the White Tank Mountains: 

A1—0 to 2 inches, brown (7.5YR 5/4) gravelly loam, reddish 
brown (SYR 4/4) when moist; weak, thick, platy 


structure; slightly hard when dry, very frinble when 
moist, slightly sticky and slightly plastic when wet; 
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common fine roots; few fine tubular, few very fine 
and common fine interstitial pores; 20 percent gravel; 
noneffervescent; moderately alkaline; abrupt, smooth 
boundary. 

Bi—2 to 13 inches, reddish-brown (5YR 4/4) very cobbly 
clay loam, yellowish red (6YR 4/6) when moist; 
moderate, fine and medium, subangular blocky struc- 
ture; hard when dry, friable when moist, sticky and 
plastic when wet; common very fine, fine, and medium 
roots; few fine tubular and common fine interstitial 
pores; 60 percent gravel and cobbles; many pressure 
faeces on peds; noneffervescent; moderatcly alkaline; 
clear, irregular boundary. 

B21t—13 to 23 inches, yellowish-red (6YR 4/6) very cobbly 
clay, yellowish red (BYR 4/8) when moist; moderate, 
fine and medium, subangular blocky structure; very 
hard when dry, firm when moist, sticky and plastic 
when wet; common very fine and fine roots; few fine 
tubular and common fine interstitial pores; few thin 
clay films on peds; 60 percent rounded gravel and 
cobbles; many pressure faces on peds; nonefferveseent; 
moderately alkaline; clear, wavy boundary. 

B22tca—23 to 38 inches, reddish-brown (5 YR 5/4) very cobbly 
clay, yellowish red (5YR 4/8) when moist; weak, fine, 
subangular blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; few very 
fine and fine roots; few fine tubular and common fine 
interstitial pores; few thin clay films on peds; 60 per- 
cent coarse gravel and cobbles; common black (1OYR. 
2/1) stains on faces of peds; slightly effervescent; few, 
fine, pinkish-white (7.5YR 8/2), soft lime masses and 
gravel has thin lime coatings; moderately alkaline; 
clear, wavy boundary. 

Baca—38 to 60 inches, light reddish-brown (5YR 6/4) very 
cobbly sandy clay loam, yellowish red (SYR 4/6) 
when moist; massive; hard when dry, friable when 
moist, sticky and plastic when wet; common fine 
tubular and many fine interstitial pores; 70 percent 
coarse gravel and cobbles; strongly effervescent; few, 
fine, pinkish-white (7.5YR 8/2) lime filaments and 
soft lime masses; moderately alkaline. 


The solum ranges from 20 to 60 inches or more in thickness. 
The B horizon ranges from 35 to 80 percent coarse fragments 
by volume. In most places the solum is noncalcareous, but in 
some the upper part of the B horizon is weakly to strongly 
calcareous. The upper 15 inches of the solum is less than 0.0 
percent organic matter. The mean annual soil temperature 
ranges from 72° to 80° F. 

The A‘horizon has hue of 10YR to 5YR, value of 5 or 6 dry 
and 4 moist, and chroma of 2 to 6. It is weak, thick, and platy 
or is massive. The B2t horizon has hue of 7.5YR to 2.5YR, 
but is dominantly 5YR, It has value of 4 to 6 dry and 3 to 5 
moist and chroma of 4 to 8. It is 35 to 60 percent clay. The 
B2t horizon is mainly weak to moderate, medium and fine, 
subangular blocky, but is moderate prismatic in places. In 
pisces the lime accumulation is in the lower part of the Bt 

orizon or C horizon. In places the soil is more than 15 percent. 
caleium carbonate equivalent. 

Ebon gravelly loam, 0 to 8 percent slopes (EbD).—This 
nearly level to moderately steep soil is on old alluvial fans 
that extend from the Salt River and Sunnyslope Moun- 
tains. It is dissected by numerous intermittent drainage- 
ways at 50- to 300-foot intervals. Slopes range from 0 to 8 
percent but some short slopes are as much as 12 percent. 

lopes are 400 to 2,000 fect long. The surface area is 
covered with a varnished desert pavement that is mainly 
ae and a few cobbles and stones. Areas are large and 
an shaped. 

This soil_has the profile described as representative of 
the series. Included in mapping are a few small areas of 
Pinamt gravelly loam, 0 to 8 percent slopes; Carrizo 
gravelly sandy Joam, 1 to 3 percent slopes; Tremant 
gravelly loam, 1 to 3 percent slopes; and a few arcas of 
Rock outcrop. Also included are a few small areas of soils 


that are similar to Ebon soils, but the subsoil and wnder- 


lying material is less than 35 percent gravel and the 
ane any material is weakly to strongly cemented below 
a depth of 30 inches. The total extent of all included soils 
seldom exceeds 25 percent. 

This Ebon soil is used mainly for range (fig. 6), recre- 
ation, and wildlife. A few areas are used as homesites. 
Capability subclass VITe dryland; Clay Upland range site; 
horticultural group 3; wildlife habitat group 11 dryland. 

Ebon-Pinamt complex, 0 to 10 percent slopes (EP D).— 
This nearly level to moderately steep mapping unit is on 
old alluvial fans that form a piedmont slope along the 
base of the White Tank Mountains. Most fans are 1 mile 
to 2 miles long. The mapping unit is dissected by inter- 
mittent stream channels spaced at 50- to 500-foot intervals 
that have cut 2 to 30 feet below the surface. Slopes range 
from 1 to 3 percent, but. many short slopes near washes 
are nearly 10 percent. Areas range from 100 to 500 acres 
in size. 

This mapping unit is about 40 percent an Ebon gravelly 
loam, 25 percent a Pinamt gravelly sandy loam, and 20 
percent a Tremant gravelly loam. These soils have profiles 
similar to the ones described as representative of their 
respective scries, but the Pinamt soil has a surface layer 
of gravelly sandy loam and the Tremant soil has a surface 
layer of gravelly loam. The Ebon soil is in the highest 
positions nearest the mountains and along the edge of 
intermittent stream channels. About 60 to 90 percent of 
the surface area is covered with granite-gneiss gravel and 
cobbles. The Pinamt soil is at the lower ends of alluvial 
fans, About 30 to 80 percent of the surface area is covered 
with granite-gneiss gravel and cobbles. The ‘Tremant soil 
is in the center of alluvial fans. About 25 to 45 percent of 
the surface area is covered with granite-gneiss gravel and 
cobbles. 

Included with this unit in mapping are small areas of 
Gunsight gravelly loam, 1 to 3 percent slopes; Carrizo 
gravelly sandy loam, 1 to 3 percent slopes; Rillito loam, 
1 to 3 percent slopes; and Antho sandy loam, 1 to 3 percent 
slopes. Also included are a few small areas of soils that are 
similar to Ebon soils, but they have an indurated lime 
hardpan at a moderate depth. Included soils make up 
about 15 percent of this mapping unit. 

This mapping unit is used mainly for grazing. It is not 
cultivated. Capability subclass Vite dryland. Ebon soil in 
Clay Upland range site; horticultural group 3; wildlife 
habitat group 11 dryland. Pinamt soil in Clay Upland 
range site; horticultural group 2; wildlife habitat group 11. 


Estrella Series 


The Estrella series consists of deep, well-drained soils on 
broad alluvial fans and low terraces. These soils formed in 
medium-textured recent alluvium underlain by older 
alluvium from a wide mixture of rocks, including acid and 
basic igneous and some material from shale and limestone. 
Slopes are less than 1 percent. Elevations are 800 to 1,400 
feet. In areas not cultivated the vegetation is creosotebush, 
cactus, annual weeds and grasses, and scattered mesquite 
and paloverde trees. Precipitation is 6 to 8 inches, the 
mean annual air temperature is 69° to 73° F, and the frost- 
free season is 250 to 300 days. 
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Figure 6.—Clay Upland range site in poor condition on Ebon gravelly loam. 


In a representative profile the soil is brown and light- 
brown loam to a depth of about 24 inches. Below this, to a 
depth of 48 inches, is an older, buried soil that is brown 
and reddish-yellow clay loam. The underlying material 
is mottled light-brown gravelly clay loam to » depth of 60 
inches. The laces part of the older soil and the underlying 
material contain # large concentration of lime and a few 
pebbles. The soil is generally moderately alkaline through- 
out, but in some areas the lower part is strongly alkaline 
to very strongly alkaline. 

Permeability is moderately slow. Runoff is slow, and the 
erosion hazard is slight. The available water capacity is 
10 to 12 inches. Roots penetrate to a depth of 60 inches. 

Estrella soils are used for cotton, alfalfa, barley, sor- 
ghum, sugar beets, safflower, wheat, grapes, citrus, and 
truck crops and for range, wildlife, and recreation. Exten- 
sive parts of the cities of Phoenix and Glendale are on 
these soils, 

Representative profile of Estrella loam, 45 feet west 
and 540 feet north of southeast corner of SWY% sec. 16, 
T.3.N., R. 1 W. in a cultivated field north of Luke Air 
Force Base: 

Ap—O0 to 11 inches, brown (LOYR 5/3) loam, dark brown 
(7.5YR. 4/4) when moist; massive; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; few fine roots; few fine tubular 
pores; slightly effervescent; moderately alkaline; 
abrupt, smooth boundary. 

CI—11 to 24 inches, light-brown (7.5YR 6/4) loam, dark 
brown (7.5¥R 4/4) when moist; massive; slightly 


hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; common medium 


tubular pores; strongly effervescent; few fine filaments 
of lime cin lower part; moderately alkaline; abrupt, 
smooth boundary. 

IL[B21tcab—24 to 35 inches, brown (7.5YR 5/4) clay loam, 
reddish brown (5YR 4/4) when moist; moderate, fine 
and medium, subangular blocky structure; very hard 
when dry, friable when moist, sticky and plastic when 
wet; many fine tubular pores; many thin clay films 
on faces of peds and lining pores; strongly effervescent; 
many, fine and medium, distinct, pink (7.5YR 8/4) 
filaments of lime; moderately alkaline; gradual, 
smooth boundary. 

TIB22tcab—35 to 48 inches, yellowish-red (SYR 4/6) clay 
loam, reddish brown (5 YR. 4/4) when moist; moderate, 
fine and medium, subangular blocky structure; very 
hard when dry, friable when moist, sticky and plastic 
when wet; many fine and very fine tubular pores; 
many thin clay films on faces of peds and lining pores; 
strongly cffervescent; few soft Jime nodules; common, 
fine and medium, distinct, pinkish-gray (6YR 7/2), 
irregularly shaped filaments of lime; moderately 
alkaline; abrupt, wavy boundary. 

IIC2ea—48 to 60 inches, mottled light-brown (7.5YR. 6/4) 
gravelly light clay loam, mottled brown (7.5YR 5/4) 
when moist; massive; hard when dry, friable when 
moist, slightly sticky and plastic when wet; many 
fine and medium tubular pores; violently to strongly 
effervescent; many, medium, pink (7.5YR 8/4) 
patches and filaments of lime; moderately alkaline. 


Depth to the buried B2t horizon ranges from 20 to 39 inches, 
but is commonly 24 to 30 inches. The soil is generally moder- 
ately alkaline, but in a few places the buried B2t horizon is 
strongly alkaline to very strongly alkaline. 

The A and C horizons have hue of 7.5YR and 10YR and 
value of 5 to 7 dry and 3 to 5 moist. These horizons are loam 
and very fine sandy loam and have a few fine strata of slightly 
coarser textured material. The lower part of the C horizon 
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commonly contains a few fine segregations and filaments of 
lime. In about 40 percent of the areas, this soil has a 1- to 
4-inch Jayer of loamy sand, sandy loam, or gravelly sandy 
loam_at the boundary of the Cl and ITB2Itcab horizons. 
The I1B2tcab horizon has hue of 7.5YR and 5YR, value of 
5 or 6 dry and 3 to 5 moist, and chroma of 3 to 6 dry and moist, 
It is clay loam or sandy clay loam. The IIC horizon ranges 
from 0 to 15 percent coarse fragments. 

Estrella loam (Es).—This nearly level soil is on valley 
lains and at the lower ends of alluvial fans. Slopes are 
ess than 1 percent. In areas not cultivated the surface is 

dissected by shallow stream channels spaced at 100- to 
500-foot intervals. Areas range from 10 to 500 acres in 
81ze. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Gilman 
loam, 0 to 1 percent slopes; Valencia sandy loam; Mohall 
loam; and Laveen loam, @ to 1 percent slopes. The total 
extent of all included soils seldom exceeds 15 percent. 

This Estrella soil is mainly used for cotton, alfalfa, 
sorghum, sugar beets, barley, wheat, safflower, grapes, 
citrus, and truck crops. Extensive parts of the cities 
Phoenix and Glendale are on this soil. Some areas are 
used for range. Capability unit I-1 irrigated, subclass 
Vile dryland; Loam Ueland range site; horticultural 
group 1; wildlife habitat group 1 irrigated, 11 dryland. 

Estrella loam, saline-alkali (Et) —This smooth, nearly 
level soil is on valley plains and at the lower ends of 
alluvial fans in the Harquahala and Rainbow Valleys. 
Slopes are less than 1 percent. In areas not cultivated 
the surface is dissected by shallow stream channels spaced 
at 100- to 500-foot intervals. Areas are about 15 acres in 

size. 

This soil has a profile similar to the one described as 
See of the series, but the lower part is strongly 
alkaline to very strongly alkaline and is slightly saline to 
pone saline. Included in mapping are small arcas of 
Casa Grande loam; Laveen loam, saline-alkali; and Gil- 
man loam, saline-alkali. The total extent of all included 
soils does not exceed 20 percent. 

This soil is used mainly for cotton, alfalfa, safflower, 
barley, sugar beets, and sorghum. It is also used for range. 
Capability unit IIs-9 irrigated, subclass VIIs dryland; 
Saline Upland range site; horticultural group 5, wildlife 
habitat group 1 irrigated, 11 dryland. 


Gachado Series 


The Gachado series consists of well-drained soils on the 
lower slopes of mountains and on low hills. These soils 
are only 14 inches deep over bedrock. They formed in 
material derived from granite-gneiss, andesite, granite, 
and basalt. Slopes range from 5 to 10 percent. Elevations 
are 800 to 1,500 feet. The native vegetation is creosote- 
bush, bursage, paloverde, saguaro, and staghorn cholla 
cactus. The average annual rainfall is 6 to 8 inches, the 
mean annual air temperature is 69° to 74° F, and the 
frost-free season is 250 to 310 days. 

In a representative profile the surface layer is light- 
brown very gravelly clay loam about 1 inch thick. The 
subsoil is yellowish-red and red very gravelly sandy clay 
loam and very gravelly loam about 13 inches thick. 
Bedrock is at a depth of about 14 inches. The soil is 
slightly effervescent and is moderately alkaline throughout. 

ermeability is slow above the bedrock. Runoff is 
medium, and the erosion hazard is moderate. The avail- 
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able water capacity is 1 to 2 inches. Roots penetrate to a 
depth of about 14 inches. 


Gachado soils are used mainly as range. They are not 
cultivated. A few arcas are used as homesites. 

Representative profile of Gachado very gravelly clay 
loam in an area of Gachado-Rock outcrop complex, 
3,770 feet cast and 2,640 feet north of southwest corner 
of sec. 27, T.18., R. 2 W.: 


A1—O to 1 inch, light-brown (7.5YR 6/4) very gravelly clay 
loam, reddish brown (AYR 4/4) when moist; weak, 
thick, platy sturcture; slightly hard when dry, very 
friable when moist, sticky and plastie when wet; 
few fine roots; common fine vesicular pores; 60 percent 
fine and medium subangular gravel; slightly efferves- 
cent; moderately alkaline; abrupt, smooth boundary. 

Bi—1 to 3 inches, yellowish-red (5YR 5/6) very gravelly 
loam, yellowish red (5YR. 4/6) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few fine roots; 
common fine interstitial pores; 50 percent fine and 
medium ‘subangular gravel; slightly effervescent; 
moderately alkaline; abrupt, wavy boundary. 

B21—3 to 4 inches, red (2.5YR 5/6) very gravelly loam, red 
(2.5YR 4/6) when moist; weak, fine, subangular 
blocky structure; slightly hard when dry, friable when 
when moist, slightly sticky and slightly plastic when 
wet; very few fine roots; common fine interstitial 
pores; 60 percent fine, medium, and coarse subangular 
gravel; slightly offervescent; few fine and many large 
pinkish-white (7.5YR 8/2) filaments of lime; moder- 
ately alkaline; abrupt, wavy boundary. 

B22t—4 to 10 inches, yellowish-red (5YR. 5/6) very gravelly 
sandy clay loam, yellowish red (5 YR 4/6) when moist; 
weak, fine, subangular blocky structure; hard when 
dry, friable when moist, sticky and plastic when wet; 
few fine roots; few fine tubular and common fine 
intersitial pores; few thin clay films on faces of peds; 
50 percent fine subangular and medium gravel; slightly 
effervescent; common, fine, pinkish-white (7.5YR 
8/2) filaments of lime; moderately alkaline; clear, 
smooth boundary. 

B3ca—10 to 14 inches, yeHowish-red (5YR 5/6) very gravelly 
sandy clay loam, reddish brown (5 YR 4/4) when 
moist; massive; slightly hard when dry, friable when 
moist, sticky, very plastic when wet; few fine roots; 
many fine interstitial pores; 60 percent finc and medi- 
um subangular gravel; slightly effervescent; common, 
fine, pinkish-white (7.5YR 8/2) filaments of lime; 
moderately alkaline; abrupt, wavy boundary. 

R—I4 inches, white (1OYR 8/0) fractured granite-gneiss and 
¥, to 4 inch thick white lime coatings on top; extremely 
hard; bedrock is noneffervescent, coating violently 
effervescent. 


Thickness of the solum and depth to bedrock range from 
10 to 20 inches, The solum is commonly more than 35 percent 
rock fragments, but some thin horizons are less than 35 percent. 
‘The pH ranges from 7.9 to 8.4. The Ai horizon has hue of 
7.5YRand5YR, value of Sor 6 dry and 3 or 4 moist, and chroma 
of 8 or 4 dry and moist. It is very gravelly or cobbly loam and 
very gravelly or cabbly clay loam. The B horizon has hue of 7.5 
YR and 5 YR, value of 4 or 5 dry and 3 or 4 moist, and chroma 
of 4 to 6 dry and moist. Some profiles have a thin Cea horizon 
and no B3ea horizon. Lime accumulation ranges from a few 
filaments of lime to a thin petrocalcic horizon just above 
bedrock. 


Gachado-Rock outcrop complex (GA)—This mod- 
erately steep mapping unit is on lower slopes of low hills 
and mountains in the Rainbow and Harquahala Valleys. 
Slopes generally range from 5 to 10 percent, but in » 
few areas are more than 10 percent. The surface area is 
dissected by shallow stream channels spaced at 40- to 
200-foot intervals. These channels have cut 1 foot to 3 
feet below the surface. 
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This mapping unit is about 40 percent Gachado very 
ravelly clay loam and about 40 percent Rock outcrop. 
ack outcrop is in random, circular areas about 20 to 
100 feet in diameter. It is surrounded by the Gachado 
soil. 

Included with this unit in mapping are areas of Cherioni 
very gravelly loam and a few small areas of Rillito, 
Pinal, and Gunsight soils. These soils make up about 20 
percent of this mapping unit. 

This mapping unit is used for range and wildlife. 
Capability subclass Vile dryland. Gachado soil in Loam 
Hills range site; horticultural group 7; wildlife habitat 
group 12 dryland. 


Gadsden Series 


The Gadsden series consists of deep, well-drained 
soils. These soils formed in recent alluvium derived from 
a wide mixture of rocks that were deposited on flood 
plains and low terraces along the Gila and Salt Rivers. 
Slopes are less than 1 percent. Elevations are 750 to 
1,150 feet. In areas not irmgated the vegetation is creosote- 
bush, catclaw, fourwing saltbush, arrowweed, Mor- 
mon-tea, annual weeds and grasses, and scattered mesquite 
and tamarix trees. The average annual rainfall is 
about 6 to 8 inches, the mean annual air temperature is 
69° to 73° F, and the frost-free season is 250 to 300 days. 

In a representative profile the soil is brown clay to a 
depth of about 43 inches and brown clay Joam to a depth 
of 60 inches. The soil is moderately alkaline throughout. 
It is strongly effervescent to a depth of 43 inches. In a 
few areas the surface layer is clay loam. In some areas 
ay soil contains excessive amounts of saline and alkali 
salts. 


Permeability is slow. Runoff is slow, and the erosion 
hazard is none to slight. The available water capacity is 
9 to 10 inches. Roots penetrate to a depth of 60 inches or 
more. 


Gadsden soils are used mainly for irrigated crops, 
range, recreation, and wildlife. Irrigated crops are 
cotton, alfalfa, sorghum, barley, and sugar beets. A few 
areas are used as building sites. 


Representative profile of Gadsden clay, 78 feet west 
and 294 feet north of southeast corner of sec. 16, T. 1 N., 
R. 2 E. in cultivated field south of Phoenix: 


Ap—0 to 10 inches, brown (7.5YR 5/2) clay, dark brown 
(7.5YR 3/2) when moist; weak, fine, subangular 
blocky structure; very hard when dry, friable when 
moist, sticky and plastic when wet; common medium 
and fine roots; common fine tubular -and few fine 
interstitial pores; strongly effervescent; moderately 
alkaline; abrupt, smooth boundary. 

At+-10 to_29 inches, brown (LOYR 4/3) clay, dark brown 
(7.6YR 3/2) when moist; massive; very hard when 
dry, friable when moist, sticky and plastic when wet; 
common fine and very fine roots; few very fine and 
medium tubular pores; few pressure faces; strongly 
effervescent; few, fine, pinkish-white (7.5YR 8/2) 
filaments of lime in the lower part; moderately 
alkaline; clear, smooth boundary. 

C1—29 to 43 inches, brown (7.5YR 5/4) clay, dark brown 
(7.5¥R 3/2) when moist; massive; very hard when 
dry, friable when moist, sticky and very plastic when 
wet; common very finc and few fine roots; common 
fine tubular pores; weak planes of stratification; 
strongly effervescent; few, fine, pinkish-white (7.5YR 
8/2) filaments of lime; moderately alkaline; abrupt, 
smooth boundary. 


C2-—43 to 60 inches, brown (7.5YR 5/4) clay loam, brown 
(7.5¥R, 4/4) when moist; massive; hard when dry, 
friable when moist, slightly sticky and plastic when 
wet; common very fine roots; few fine tubular pores; 
common black (JOYR 2/1) stains; weak planes of 
stratinention; slightly effervescent; moderately 
alkaline, 


These soils are effervescent throughout, but do not have a 
Cca horizon. They are generally dry, but sometimes in summer 
they are moist between depths of 10 and 40 inches. When 
the soil is dry, cracks are one-half inch wide or more at a depth 
of 20 inches. The soil temperature ranges from 72° to 80° F. 


The A and C horizons have huc ranging from 10YR to 
7.5YR, valuc ranging from 6 to 4 dry and 4 or 3 moist, and 
chroma ranging from 2 to 4 dry and moist. These horizons 
range from clay Joam to clay. The Ap horizon ranges from 
weak, fine, subangular blocky to weak, medium, granular. A 
few pressure faces and a few slickensides occur throughout 
the C horizon. Thin layers of very finc sandy loam, loam, or 
clay loam are common between depths of 10 and 40 inches, 
Electrical conductivity ranges from 2 to 15 millimhos per 
centimeter, 

Gadsden clay loam (Gb).—This nearly level soil is on 
flood plains of the Gila and Salt, Rivers. The surface is 
smooth. Slopes are generally less than 0.5 percent. Areas 
range from 5 to 75 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is clay 
joam 10 to 14 inches thick. Included in mapping are small 
areas of Glenbar clay loam; Cashion clay, saline-alkali; 
and Avondale clay Joam and areas of other Gadsden soils 
that have a surface layer of loam. 

This Gadsden soil is used mainly for irrigated crops, 
range, recreation, and wildlife. Irrigated crops are cotton, 
alfalfa, barley, sorghums, and sugar beets. A few areas 
are used as building sites. Capability unit IIIs-8 irrigated, 
subclass VIIs dryland; Sandy Bottom range site; horti- 
cultural group 3; wildlife habitat group 3 irrigated, 9 
dryland. 

Gadsden clay (Gc).—This nearly level soil is on flood 
plains and low terraces along the Gila and Salt Rivers. The 
surface is generally smooth and slightly concave. When 
it is dry, cracks ranging from ¥% inch to 2 inches wide 
often extend to a depth of 20 inches or more. Slopes are 
less than 0.5 percent. Areas range from 2 to 300 acres in 
size, but are generally less than 100 acres. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Glenbar 
clay; Glenbar clay loam; Cashion clay, saline-alkali; 
Avondale clay loam; and a few areas of Gadsden clay 
loam. Also included is a large area of soils south of the 
town of Cashion where the surface layer is lighter colored 
and a few thin lenses weakly cemented with lime and 
silica are below a depth of 30 inches. The total extent of 
all included soils is less than 20 percent. 

This Gadsden soil is used mainly for irrigated crops, 
range, recreation, and wildlife. Irrigated crops are cotton, 
alfalfa, barley, sorghum, and sugar beets. A few areas 
are used as building sites. Capability unit I[Is-3 irrigated , 
subclass VIIs dryland; Sandy Bottom range site; horti- 
cultural group 3; wildlife habitat group 3 irrigated, 9 
dryland. 

Gadsden clay, saline-alkali (Gd).—This nearly level 
soil is on flood plains and low stream terraces along the 
Gila and Salt Rivers. It is most extensive in the vicinity 
of Arlington and Buckeye. The surface is generally smooth 
and slightly concave. Slopes are less than 0.5 percent. 
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Areas are generally long and narrow and about 30 acres 
in size. 

This soil has a profile similar to the one described as 
representative of the serics, but it contains large amounts 
of salts and alkali. In areas not cultivated the surface area 
is often covered with a white crust of salt. When it is dry, 
cracks ranging from % inch to 1 inch wide extend to a 
depth of 6 to 12 inches. 

Included with this soil in mapping are small areas of 
Glenbar clay loam; Cashion clay, saline-alkali; Avondale 
clay loam; and Gadsden clay. The total extent of all 
included soils seldom exceeds 15 percent. 

This Gadsden soil is used for irrigated crops, recreation, 
wildlife, and range. Irrigated crops are cotton, alfalfa, 
sugar beets, sorghum, and barley. Capability unit [Vs-9 
irrigated, subclass VIIs dryland; Sandy Bottom range 
site; horticultural group 3; wildlife habitat group 8 
irrigated, 11 dryland. 


Gilman Series 


The Gilman series consists of deep, well-drained soils 
on valley plains and low stream terraces. These soils 
formed in recent alluvium derived from a wide mixture 
of rocks, including andesite, basalt, schist, rhyolite, and 
granite-gneiss. Slopes are 0 to 3 percent. Elevations are 
800 to 1,400 fect. In areas not cultivated, the vegetation 
is creosotebush, cactus, annual weeds and grasses, and a 
few mesquite and paloverde trees. The precipitation is 6 
to 8 inches, the mean annual air temperature is 60° to 
73° F, and the frost-free season is 250 to 300 days. 

In a representative profile the surface layer is yellowish- 
brown loam about 5 inches thick. The underlying material 
is light yellowish-brown loam and very fine sandy loam 
to a depth of 64 inches. The soil is moderately alkaline 
throughout and is weakly effervescent to strongly 
effervescent. 

Permeability is moderate. Runoff is slow, and the 
erosion hazard is slight to moderate. The available water 
capacity is 10 to 11 inches. Some areas of soils are affected 
by saline and alkali salts. Roots penetrate to a depth 
of 60 inches or more. In a few areas the soils are subject 
to flooding for a period of about 5 hours once in 10 years. 
_ Gilman soils are used for irrigated crops, range, recroa~ 
tion, wildlife, and for homesites and industrial sites and 


arks. ie crops are cotton, alfalfa, sorghum, 
arley, safflower, sugar beets, citrus, grapes, and 
vegetables. 


Representative profile of Gilman loam, 0 to 1 percent 
slopes, 63 feet_west and 213 feet south of the northeast 
corner of NEYSWY sec. 18, T. 2N., R. 1 W. in a cultivated 
area southwest of Luke Air Force Base: 


Ap—0 to 5 inches, yellowish-brown (10YR 5/4) loam, dark 
brown (7.5YR 4/4) when moist; massive; slightly 
hard when dry, friable when moist, sticky and plastic 
when wet; common fine roots; many fine interstitial 
pores; strongly effervescent; moderately alkaline; 
abrupt, smooth boundary. 

C1—5 to 18 inches, light yellowish-brown (10YR 6/4) loam, 
dark brown (7.5YR 4/4) when moist; massive; hard 
when dry, friable when moist, sticky and plastic when 
wet; few medium and common fine roots; few fine and 
medium and many very fine tubular pores; strongly 
effervescent; few, fine, faint, white (10YR 8/2) 
filaments of lirne; moderately alkaline; clear, smooth 
boundary. 


C2—18 to 27 inches, light yellowish-brown (10YR. 6/4) loam, 
dark yellowish-brown (1O0YR 4/4) when moist; 
massive; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
many fine.roots; many fine and very fine and few 
medium tubular pores; strongly effervescent; few, fine, 
faint, pinkish-white (7.5YR 8/2) filaments of lime; 
modernicly alkaline; gradual, smooth boundary. 

C3—27 to 37 inches, light yellowish-brown (lOYR 6/4) loam, 
dark brown (1OYR 4/3) when moist; massive; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; common fine 
roots; few fine and very fine tubular pores; slightly 
effervescent; moderately alkaline; gradual, smooth 
boundary. 

C4—87 to 51 inches, light yellowish-brown (1OYR 6/4) very 
fine sandy loam, dark brewn (1OYR 4/3) when moist; 
massive; slightly hard when dry, very friable when 
moist, slightly sticky and nonplastic when wet; 
common fine and medium and few coarse roots; many 
fine interstitial pores; strongly effervescent; mod- 
erately alkaline; gradual, smooth boundary. 

C5—51 to 64 inches, light yellowish-brown (10YR, 6/4) very 
fine sandy loam, dark yellowish-brown (10YR 4/4) 
when moist; massive; slightly hard when dry, very 
friable when moist, slightly sticky and slightly 
plastic when wet; common medium and coarse roots; 
ew very fine tubular pores; strongly effervescent; 
moderately alkaline. 

The A and C horizons have hue of 7.5YR and 10YR, value 
of 4 to 6 dry and 3 to 5 moist, and chroma of 2 to 4 dry and 
moist. The Ap horizon is loam, fine sandy loam, or very fine 
sandy loam. The C horizon is very fine sandy loam or loam. 
Thin layers of finer textured or coarser textured material are 
common throughout the C horizon. In most places the soil is 
micaccous and filaments of lime in the C horizon range from 
none to common. In some places the soil contains a few rounded 
pebbles, The pH value gencrally ranges from 8.0 to 8.4, but 
ranges from 8.5 to 9.0 in places. 

Gilman fine sandy loam (Ge).—This level to nearly level 
soil is on flood plains, alluvial fans, and low terraces. It 
occurs throughout the survey area, In areas not cultivated, 
it is somewhat hummocky. Slopes are dominantly less 
than 0.5 percent. Areas range from 2 to 900 acres in size, 
but are generally less than 100 acres. . 

This soil has a profile similar to the one described_as 
representative of the series, but the surface layer is fine 
sandy loam 8 to 14 inches thick in most places and is sandy 
loam in some. : a : 

Included with this soil in mapping are small areas of 
Antho sandy loam, 0 to 1 percent slopes; Agualt loam; 
Vint fine sandy loam; Estrella loam ; Valencia sandy loam ; 
and Laveen sandy loam. Also included are areas of soils 
that are gravelly in the lower part. The total extent of all 
included soils seldom exceeds 20 percent. 

This Gilman soil is used mainly for cotton, alfalfa, 
barley, safflower, sorghum, citrus, grapes, sugar beets, and 
vegetables. Several areas are in the cities of Phoenix and 
Glendale. Some areas are used for range. Capability unit 
J-2 irrigated, subclass VITc dryland; Loam pland range 
site; horticultural group 1; wildlife habitat group 1 ir- 
rigated, 11 dryland. . 

Gilman fine sandy loam, saline-alkali (Gf). —This 
nearly level soil is at the lower ends of alluvial fans and on 
low stream terraces along the Gila and Salt Rivers. In 
some areas not cultivated, low mounds as much as 2 
feet high surround the brush. A white crust of salt covers 
the surface area in places. Slopes are mostly less than 0.5 
percent. Areas are 10 to 40 acres in size. . 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is fine 
sandy loam 8 to 14 inches thick and is strongly affected 
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with saline and alkali salts. Also, in a few areas along the 
Arlington Canal, the water table is at a depth of 2 to 5 
feet. In some areas several thin strata of sand are in the 
lower part. 

Included with this soil in mapping are small areas of 
Vint fine sandy loam; Antho sandy loam, 0 to 1 percent 
slopes; Avondale clay loam, saline-alkali; and Maripo 
sandy loam. The total extent of all included soils seldom 
is more than 20 percent, 

This soil is used for range. It is seldom cultivated. A few 
areas are used for cotton, safflower, barley, alfalfa, or 
pasture. Capability unit IIs-9 irrigated, subclass VIIs 
dryland; Saline Upland range site; horticultural group 5; 
wildlife habitat group 1 irrigated, 11 dryland. 

Gilman loam, 0 to 1 percent slopes (GeA).—This nearly 
level soil is on stream terraces, valley plains, and alluvial 
fans, It occurs throughout the survey area. Areas are gen- 
erally long and narrow and are parallel to stream channels. 
They are about 30 acres in size. ; 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Agualt 
loam; Antho sandy loam, 0 to 1 percent slopes; Estrella 
loam; Glenbar loam; and Laveen loam, 0 to 1 percent 
slopes. The total extent of all included soils seldom excceds 
20 percent. 

This Gilman soil is used mainly for cotton, alfalfa, bar- 
ley, sorghum, safflower, sugar beets, grapes, citrus, and 
vegetables. In areas not cultivated, it is used as range. 
Extensive areas of the cities of Phoenix and Glendale are 
on this soil. Capability unit I-1 irrigated, subclass VIIc 
dryland; Loam Upland range site; horticultural group 1; 
wildlife habitat group 1 irrigated, 11 dryland. 

Gilman loam, 1 to 3 percent slopes (Gg8).—This 
gently sloping soil is on alluvial fans and stream terraces. 

lopes are generally about 1.5 percent, but a few short 

slopes are nearly 3 percent. The erosion hazard is mod- 
erato, Areas are convex, long, narrow strips about 50 
acres in size. 

Included with this soil in mapping are small areas of 
Antho sandy loam, 1 to 3 percent slopes; Gilman loam, 
seline-alkali; and Laveen loam, 1 to 3 percent slopes. The 
total extent of all included soils seldom exceeds 20 percent. 

This Gilman soil is used mainly for range. Irrigated 
areas are used for cotton, alfalfa, and barley. Capability 
unit TIe-1 irrigated, subclass VIJe dryland; Loam Upland 
range site; horticultural group 1; wildlife habitat group 1 
irrigated, 11 dryland, 

Gilman loam, saline-alkali (Gh).—This nearly level soil 
is on flood plains and low terraces along the Gila and 
Salt Rivers, Centennial Wash, and small streams near 
Wintersburg. In some areas not cultivated, it is hummocky 
and in other areas it is dissected by V-shaped gullies, 1 
foot to 4 feet deep, spaced at 10- to 200-foot intervals. In 
areas between gullies tho surface is frequently slicked 
over or has a white salt crust. Areas are long and narrow 
and about 100 acres in size. A few are flooded for a period 
of about 5 hours once every 10 years. 

This soil has a profile similar to the one described as 
representative of the series, but is affected by saline and 
alkali salts. 

Included with this soil in mapping are small areas of 
Laveen loam, saline-alkali; Antho sandy loam, saline- 
alkali; Estrella loam, saline-alkali; and Avondale clay 
loam, saline-alkali. The total extent of all included soils 
seldom exceeds 15 percent. 


SOIL SURVEY 


This Gilman soil is used mainly for range. Irrigated 
areas aro used for cotton, alfalfa, barley, sugar beets, 
sorghum, and safflower. Capability unit IIs-9 irrigated, 
subelass VIIs dryland; Saline Upland range site; horti- 
cultural group 5; wildlife habitat group 1 irrigated, 11 
dryland. 

Gilman complex, saline-alkali (GL).—This mapping 
unit is on flood plains of Centennial Wash in Harquahala 
Valley. In some places the surface area is smooth, and 
in areas near drainageways it is hummocky. Tho hum- 
mocks range from 1 foot to 20 feet in height and are 
about 1 acre in size. Near the hummock are small blow- 
outs that are 2 to 10 feet deep. Numerous gullies dissect 
tho surface and are entrenched 1 to 6 fcet. Slopes range 
from less than 1 percent to 3 percent. 

This mapping unit is about 40 percent Gilman loam, 
saline-alkali, and about 40 percent other Gilman soils 
that are moderately deep over stratified fine sandy loam, 
loam, clay loam, and gravelly equivalents. These sedi- 
ments are highly mottled and have many dark stains. 
Gilman loam, saline-alkali, has a smooth surface. 

Included with this unit in mapping are areas of Antho 
sandy loam, saline-alkali, and areas of a severely eroded 
soil that has stratified sediment at or near the surface. 
Each of these soils makes up about 5 percent of the unit. 
Also included are small areas of Estrella loam, Carrizo 
gravelly sandy loam, Maripo sandy loam, and Harqua 
gravelly clay loam, all of which make up no more than 
10 percent of the unit. 

This mapping unit provides grazing. It is not cultivated. 
Capability subclass VIIs dryland; Saline Upland range 
site; horticultural group 5; wildlife habitat group 11 
dryland. 

Gilman-Antho association (GM)—This nearly level 
mapping unit is on valley plains and in or near major 
stream channels. Slopes are generally less than 1 percent, 
but a few short slopes are nearly 3 percent. Areas are long 
and narrow and about 200 acres in size. 

This mapping unit is about 50 percent a Gilman loam 
and a Gilman fine sandy loam, 15 percent an Antho 
sandy loam, 10 percent an Antho gravelly sandy loam, and 
10 percent Agualt loam. The Gilman fins sandy loam 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface soil is fino sandy 
loam 6 to 12 inches thick. The Antho gravelly sandy loam 
has a profile similar to the one described as representative 
of the series, but it is 15 to 30 percent gravel throughout. 
The Gilman soils have a smooth surface. The Antho soils 
are on long, narrow, slightly convex ridges throughout 
the mapping unit. The Agualt soil is along margins of 
intermittent stream channels. 

Included with this unit in mapping are small areas of 
Laveen loam, 0 to 1 percent slopes; Maripo sandy loam; 
Estrella loam; and Carrizo gravelly sandy loam. Included 
soils make up about 15 percent of the unit. 

This mapping unit is not cultivated. It is used for range. 
A few areas near Beardsley are used as homesites, Gilman 
soils in capability subclass VITc dryland; Loam Upland 
range site; horticultural group 1; wildlife habitat group 
11 dryland. Antho soils in capability subclass Vils 
dryland; Loam Upland range site; horticultural group 1; 
wildlife habitat group 11 dryland. 

Gilman-Laveen association (GN).—This mapping unit 
is in slightly concave areas on valley plains and broad 
alluvial fans. It is dissected by shallow stream channels 
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spaced at about 300- to 500-foot intervals. Slopes are 
generally less than 1 percent. Areas are pear shaped and 
about 400 acres in size. 

This mapping unit is about 45 percent Gilman loam, 
0 to 1 percent slopes, and 30 percent Laveen loam, 0 to 1 
percent slopes. The Gilman soil is in concave positions 
that are slightly lower than the Laveen soil. 

Included with this unit in mapping are areas of Estrella 
loam that are in intermediate positions between the 
Gilman and Laveen soils, This fielded soil makes up as 
much as 20 percent of the unit. Also included are small 
areas of Mohall loam, Tremant loam, Coolidge sandy 
loam, and Agualt loam. The total extent of all included 
soils is 25 percent. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass VIIc dryland. Gilman soil in Loam 
Upland range site; horticultural group 1; wildlife habitat 
group 11 dryland. Laveen soil in Loam Upland range 
site; horticultural group 2;-wildlife habitat group 11 
dryland. 

Gilman, Antho and Glenbar soils, severely eroded 
(Go3).—This mapping unit is parallel to or near the main 
stream channels. It is highly dissected by V-shaped 
gullies, 3 to 25 feet deep, spaced at about 10- to 50-foot 
Intervals. Between gullies the surface area is generally 
slicked over and devoid of vegetation. Slopes range from 
1 to 5 percent. 

This mapping unit is about 55 percent Gilman soils, 
25 percent Antho soils, and 20 percent Glenbar soils. 
The percentages of soils vary. The Antho soils and Glenbar 
soils do not occur in some mapped areas. The soils have 
profiles similar to the ones described as representative 
of their respective series, but their surface layer is vari- 
able and severely eroded. 

These soils are nonarable and are used for grazing. 
Capability subclass VIIe dryland; Saline Upland range 
site; horticultural group 5; wildlife habitat group 11 
dryland. 


Gilman Variant 


The Gilman variant consists of deep, well-drained soils 
underlain by clayey sediment at a depth of 20 to 40 inches. 
These soils formed in recent alluvium deposited on stream 
terraces and flood plains. The alluvium was derived from 
a wide mixture of rock, including andesite, rhyolite, 
schist, gneiss, basalt, and some shale. Slopes are 0 to 1 
percent. Elevations are 750 to 1,000 feet. In areas not 
cultivated, the vegetation is saltcedar, saltbush, creosote- 
bush, mesquite, and annual weeds and grasses. The pre- 
cipitation is 6 to 8 inches, the mean annual air temperature 
: 68° to 72° F, and the frost-free season is 250 to 300 

ays. 

In a representative profile the surface layer is grayish- 
brown loam about 3 inches thick. The underlying material 
is light brownish-gray very fine sandy loam to « depth of 
28 inches and pinkish-gray silty clay to-a depth of 60 
inches. The soil is moderately saline, strongly effervescent, 
and moderately alkaline to strongly alkaline. 

Permeability is moderate in the loamy upper part and 
slow in the lower part. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 9 to 10 
inches. Roots penctrate to a depth of 60 inches or more. 
A few areas of these soils are subject to flooding for a 
period of about 5 hours about once in 10 years. 


These Gilman soils are used for irrigated crops, range, 
recreation, and wildlife. Irrigated crops are cotton, alfalfa, 
and barley. 


Representative profile of Gilman loam, clayey subsoil 
variant, moderately saline, 100 feet north and 550 feet 
east of southwest corner of sec. 19, T.15., R. 4 W. in an 
uncultivated area southwest of Palo Verde: 


Al—0 to 3 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (1OYR 4/2) when moist; massive; hard 
when dry, friable when moist, slightly sticky and 
plastic when wet; few very fine roots; common very 
fine interstitial and few very fine tubular pores; 
slightly saline; strongly effervescent; moderately alka- 
line; abrupt, smooth boundary. 

C1—3 to 8 inches, light brownish-gray (LOYR 6/2) very fine 
sandy loam, dark grayish brawn (1OYR 4/2) when 
moist; massive; slightly hard when dry, very friable 
when moist, slightly sticky and slightly plastie when 
wet; common very fine and few medium roots; com- 
mon very fine interstitial and very fine tubular pores; 
slightly saline; strongly effervescent; moderately alka- 
line; clear, smooth boundary. 

C2—8 to 28 inches, light brownish-gray (10YR 6/2) very fine 
sandy loam, dark grayish brown (LOYR 4/2) when 
moist; massive; soft when .dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine and very fine roots; common fine and 
very fine interstitial and few very fine tubular pores; 
moderately saline; strongly effervescent; moderately 
alkaline; abrupt, smooth boundary. 

TIC3—28 to 60 inches, pinkish-gray (7.5YR 6/2) silty clay, 
brown (7.4YR 4/2) when moist; massive; very hard 
when dry, firm when moist; sticky and very plastic 
when wet; very few fine and very fine tubular _pores; 
moderately saline; common, fine, white (6YR 8/1) 
filaments of salt; violently effervescent; moderately 
alkaline. 


Depth to the contrasting fine-textured layer ranges from 
20 to 39 inches, but is generally 26 to 32 inches. Hue is 7.5YR, 
5YR, and 10YR; vatue is 4 to 6 when dry and 3 to 5 when 
moist; and chroma is 1 to 4 dry and moist. The A, C, and C2 
horizons are loam, very fine sandy loam, and silt loam. Thin 
strata of fine sandy loam, sandy loam, or clay loam are com- 
mon, These horizons range from nonsalinc to moderately 
saline. The I1C3 horizon is clay or silty clay. In places it is 
one continuous layer to a depth of 60 inches. In other places 
it occurs as several layers separated by thin strata of loam, silt 
loam, very fine sandy loam, or fine sandy loam. Salinity 
ranges from slightly saline to very strongly saline. 


Gilman loam, clayey subsoil variant, moderately saline 
(Gp).—This nearly level soil is on flood plains and low 
stream terraces along the Gila and Salt Rivers. Slopes 
are less than 1 percent. Areas not level are slightly con- 
cave, and in some areas the surface is covered with a thin, 
white crust of salt. Areas are long and narrow and about 
15 acres in size. 

Included with this soil in mapping are small areas of 
Gilman loam, saline-alkali; Avondale clay loam, saline- 
alkali; and Gadsden clay loam. Included soils do not 
make up more than 5 percent of this mapping unit. 

This Gilman variant is used for irrigated crops, range, 
recreation, and wildlife. Irrigated crops are cotton, alfalfa, 
and barley. Capability unit [1[s-9 irrigated, subclass VIIs 
dryland; Sandy Bottom range site; horticultural group 5; 
wildlife habitat group 3 irrigated, 13 dryland. 


Glenbar Series 


The Glenbar series consists of deep, well-drained soils. 
These soils formed in alluvium derived from a wide variety 
of rock that was deposited on valley plains and low stream 
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terraces. Slopes are generally less than 1 percent. Eleva- 
tions are 700 to 1,250 feet. The climate is arid continental. 
In areas not cultivated, the vegetation is creosotebush, 
annual weeds and grasses, and scattered mesquite, tam- 
arix, paloverde, and ironwood trees. The average annual 
rainfall is about 6 to 8 inches, the mean annual air tem- 
perature is about 68° to 71° F, and the frost-free season 
ranges from 250 to 300 days. 

In a representative profile the surface layer is brown 
clay loam about 15 inches thick. The underlying material 
is light-brown and pale-brown clay loam and silty clay 
loam to a depth of 60 inches. The soil is moderately alka- 
line and is strongly effervescent throughout. 

Permeability is moderately slow. Runoff is slow, and 
the erosion hazard is slight. Roots penetrate to a depth 
of 60 inches or more. 

Glenbar soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, 
wheat, barley, sorghum, safflower, sugar bects, grapes, 
citrus, vegetables, and pastures. ‘The soils are also used. as 
material for brick. The town of Tolleson and parts of the 
cities of Phoenix and Glendale are on these soils. 


Representative profile of Glenbar clay loam, 23 fect 
east of the SWYSWYNEY sec. 3, T. 1 N., R.1 E. in a 
cultivated field about one-half mule northeast of Tolleson: 


Ap—0 to 15 inches, brown (10YR. 5/3) clay loam, dark brown 
(1OYR 4/3) when moist; weak, fine and medium, 
subangular blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; common 
very fine and fine roots; few fine tubular pores; 
strongly effervescent; moderately alkaline; abrupt, 
smooth boundary. 

C1—15 to 27 inches, pale-brown (1OYR 6/8) elay loam, dark 
brown (oy 4/3) when moist; massive; hard when 
dry, friable when moist, sticky and plastic when wet; 
common very fine and fine roots; common very fine 
and fine tubular pores; common worm casts; strongl 
effervescent; moderately alkaline; clear, smoot 
boundary, 

C2—27 to 48 inches, light-brown (7.5YR 6/4) silty clay loam, 
dark brown (7.5YR 4/4) when moist; massive; hard 
when dry, friable when moist, sticky and_ plastic 
when wet; common fine roots; common very fine and 
finc tubular pores; strongly effervescent; common 
fine filaments of lime; moderately alkaline; clear, 
smooth boundary. 

C3—48 to 56 inches, pale-brown (10YR 6/3) silty clay loam, 
dark brown (1OYR 4/3) when moist; massive; slightly 
hard when dry, friable when moist, sticky and plastic 
when wet; few fine roots; common fine and very fine 
tubular pores; strongly effervescent; few, fine, faint 
filaments of lime; moderately alkaline; abrupt, 
smooth boundary. 

C4—56 to 60 inches, light-brown (7.6YR 6/4) clay loam to 


silty clay loam, dark brown (7.5YR 4/4) when. 


moist; massive; hard when dry, friable when moist, 
sticky and plastic when wet; few fine roots; common 
fine tubular pores; strongly effervescent; common, fine, 
faint filaments of lime; moderately alkaline. 


Hue is 1OYR and 7.5YR, value is § to 7 dry and moist, 
and chroma is 2 to 4 dry and moist. The A horizon is general] 
clay loam, but ranges to silty clay loam, loam, or clay. The 
horizon is generally clay loam, but ranges to heavy loam or 
silty clay loam. In places the soil is 50 inches of homogencous 
clay loam, and in others it is 26 inches or more of clay loam 
over loam. In all cases, the soil between depths of 10 and 40 
inches averages more than 18 percent but less than 35 percent 
clay. In most areas the soil is stratified with }4- to 5-millimeter 
layers of loam, very fine sandy loam, fine sandy loam, and 
clay. The soil is generally micaccous throughout, and the 
lower part contains a few filaments of lime. In some areas 
near the Gila River, the soil is affected by soluble salts. 


Glenbar loam (Gr) —This level to nearly level soil is on 
valley plains and low terraces throughout the survey area. 
It is smooth. Slopes are generally less than 1 percent. 
Areas range from 3 to 250 acres in size, but average less 
than 50 acres. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is loam 
generally 8 to 13 inches thick and as much as 20 inches 
thick in places. The soil is commonly clay between depths 
of 10 and 40 inches, but is heavy loam or light clay in some 
small areas. 

Included with this soil in mapping are a few areas of 
soils where the surface layer is darker colored than the one 
described as representative, some areas where the surface 
layer is fine sandy loam, and some areas in the Salt River 
Valley where the lower part of the soi] has a few silica- 
cemented nodules. Also included are smal! areas of 
Gilman loam, 0 to 1 percent slopes; Avondale clay loam; 
and Gilman loam, clayey subsoil variant. The total extent 
of all included soils is generally less than 15 percent. 

This Glenbar soil holds 11 to 13 inches of water available 
to plants. It is used for cotton, alfalfa, sugar beets, barley, 
citrus, and safflower and for range. Capability unit I-1 
irrigated, subclass VIIe dryland; Loam Upland range 
site; horticultural group 1; wildlife habitat group 1 
irrigated, 11 dryland. 

Glenbar loam, saline-alkali (Gs).—This level to nearly 
level soil is on flood plains and low terraces in the Harqua- 
hala Valley and in the Buckeye area. Slopes are generally 
less than 1 percent. Areas are smooth and range from 2 to 
200 acres in size. 

The profile of this soil is similar to the one described as 
representative of the series, but the surface layer is only 
8 to 12 inches thick and the texture ranges from very fine 
sandy loam to silt loam. It is affected by salts and alkali. 
In areas not cultivated, the surface is commonly covered 
with a thin white crust of salt. The soil ranges from 
slightly saline to strongly saline, but is typically moderately 
saline. 

The available water capacity ranges from 7 to 8 inches. 
In a few areas near Palo Verde, the water table is within 
3 feet of the surface. 

Included with this soil in mapping are small areas of 
Gilman !oam, saline-alkali; Estrella loam, saline-alkali; 
and Gadsden clay loam. 

This Glenbar soil is used for irrigated crops, including 
cotton, alfalfa, barley, and bermudagrass pasture. It is also 
used for range. Capability unit TIs-9 irrigated, subclass 
Vils dryland; Saline Upland range site; horticultural 
group 5; wildlifo habitat group 1 irrigated, 13 dryland. 

Glenbar clay loam (Gt).—This nearly level soil is on 
valley plains and alluvial terraces parallel to but % to 1 
mile from the Gila, Salt, and Agua Fria Rivers. Slopes are 
less than 1 percent. Areas are smooth and oblong in shape. 
They range from 5 to 2,000 acres in size, but are mostly 
about 70 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Avon- 
dale clay loam; Gilman loam, 0 to 1 percent slopes; 
Trix clay loam; and Gadsden clay loam; and a fow areas 
of soils that are affected by sults. Also included are a fow 
areas of soils underlain by sand below a depth of 40 
inches and some areas where the surface layer is darker 
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colored than the one described in the representative 
profile. 

This Glenbar soil holds 11 to 13 inches of water avail- 
able to plants. It is used for irrigated crops, range, rec- 
reation, and wildlife. Irrigated crops are cotton, alfalfa, 
wheat, barley, sorghum, safflower, sugar beets, citrus, 
grapes, and vegetables. Also, the soil is used as material 
for bricks. The town of ‘Tolleson and parts of the cities of 
Phoenix and Glendale are on this soil. Capability unit 
I-1 irrigated, subclass Vie dryland; Loam Upland range 
site; horticultural group 1; wildlife habitat group 1 ir- 
rigated, 11 dryland. 

Glenbar clay loam, saline-alkali (Gu).—This level to 
nearly level soil is on flood plains and low alluvial ter- 
races along the Gila and Salt Rivers. Slopes are less than 
1 percent. Areas are smooth, are oblong in shape, and 
range from 3 to 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it is slightly saline to 
strongly saline. In areas not cultivated, the surface is 
generally covered with a thin white crust of salt. In 
Irrigated areas, the soil is commonly nonsaline in the 
upper 20 inches. 

This soil is mainly well drained, but is moderately well 
drained to somewhat poorly drained in a few areas below 
canals. The available water capacity is 7 to 8 inches. 

Included with this soil in mapping are small areas of 
Avondale clay loam, saline-alkali; Cashion clay, saline- 
alkali; Gadsden clay, saline-alkeli; and Gilman loam, 
saline-alkali. 

This Glenbar soil is cultivated and used as range. 
Irrigated crops are cotton, alfalfa, barley, sorghums, 
safflower, and bermudagrass pasture. Capability unit 
TIs-9 irrigated, subclass VIIs dryland; Saline Upland 
range site; horticultural group 5; wildlife habitat group 1 
irrigated, 13 dryland. 

Glenbar clay (Gv).—This nearly level soil is on low 
stream terraces and valley plains, mainly in the southern 
half of the Salt River and Tockes Valleys. Areas range 
from 5 to 100 acres in size, but are generally 20 to 30 acres. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is clay 
and ranges from 8 to 20 inches in thickness. In dry areas 
it generally has cracks that are one-half inch wide and 
8 to 15 inches deep. 

Included with this soil in mapping are small areas of 
Cashion clay, saline-alkali; Gadsden clay; and Avondale 
clay loam; and a few areas that are darker colored than 
described as representative of the series. 

This Glenbar soil holds 10 to 12 inches of water avail- 
able for plants. It is used for cotton, alfalfa, sugar beets, 
barley, sorghums, and safflower. It is also used for range. 
Capability unit I1Is~-3 irrigated, subclass VITs dryland; 
Loam Upland range site; horticultural group 1; wildlife 
habitat group 3 irrigated, 11 dryland. 


Gunsight Series 


The Gunsight series consists of deep, well-drained soils. 
These soils formed in mixed alluvium on old alluvial fans. 
Slopes range from 0 to 10 percent. 

In areas not cultivated, the vegetation is creosotebush, 
annual weeds and grasses, and scattered mesquite and 
paloverde trees. Elevations are 800 to 1,400 feet. The 


climate is arid continental. The average annual rainfall 
ranges from about 6 to 8 inches, the mean annual sir 
temperature is about 68° to 72° F, and the frost-free 
season is 250 to 300 days. 

In a representative profile the surface layer is very pale 
brown and yellowish-brown gravelly loam about 1 inch 
thick. Below this is about 2 inches of light-brown loam, 
4 inches of light-brown gravelly fine sandy loam, 39 inches 
of light-brown very gravelly lonm, and 14 inches of 
yellowish-red and reddish-brown very gravelly sandy clay 
loam, The underlying material contains many soft lime 
masses and semirounded lime concretions (fig. 7) and in 
places is weakly cemented. The soil is moderately alkaline. 

Permeability is moderate. Runoff is slow to medium, 
and the erosion hazard is slight to moderate. The available 
water capacity is 3 to 4 inches. Roots penetrate to a depth 
of 60 inches or more. 

Gunsight soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, citrus, 
and small grain. Some areas provide a source of gravel. A 
few areas are used as homesites. 

Representative profile of Gunsight gravelly loam in an 
area of Gunsight-Rillito complex, 0 to 1 percent slopes, 
500 feet north and 1,870 feet east of southwest corner of 
sec. 9, T. 1 8., R. 6 W. in an uncultivated area south of 
Wintersburg: 

Al—0 to 1 inch, very pale brown (LOYR 7/3) and yellowish- 
brown GOR 4/4) gravelly loam, light yellowish 
brown (LOYR 6/4) and dark yellowish brown (LOYR 


4/4) when moist; weak, thin, platy structure; slightly 
hard when dry, friable when moist, slightly sticky and 


Figure 7.—Profile of Gunsight gravelly loam, Soil is shallow over 
concentrations of lime. 
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slightly plastic when wet; few fine roots; many fine 
and medium vesicular pores; 25 percent fine, medium, 
and coarse subangular gravel; strongly effervescent; 
very strongly alkaline; abrupt, smooth boundary. 

Cl—1 to 3 inches, light-brown (7.5YR 6/4) loam, brown 
(7.6YR. 5/4) when moist; massive; slightly hard when 
dry, very friable when moist, slightly sticky and 
slightly plastie when wet; few fine roots; few fine 
tubular and common fine interstitial pores; 10 per- 
cent fine, medium, and coarse subangular gravel; 
strongly effervescent; many, fine, distinct, pinkish- 
white (7.5YR 8/2) filaments of lime and few, fine, 
faint, soft lime masses; moderately alkaline; abrupt, 
smooth boundary. 

C2ca—~3 to 7 inches, light-brown (7.5YR. 6/4) gravelly fine 
sandy loam, brown (7.5YR 5/4) when moist; massive; 
slightly hard when dry, very friable when moist, non- 
sticky and slightly plastic; common fine roots; com- 
mon fine tubular pores; 25 percent fine, medium, and 
coarse subangular gravel; violently effervescent, com- 
mon, fine, distinct, pinkish-white (7.5YR 8/2), sofe 
lime masscs and many, fine, distinct filaments of lime; 
moderately alkaline; clear, wavy boundary. 

C8ca—-7 to 33 inches, light-brown (7.5YR 6/4) very gravelly 
loam, brown (7.5YR 4/4) when moist; massive; 
slightly hard whén dry, very friable when moist, 
slightly sticky and slightly plastic when wet; fow 
fine roots; common fine tubular and many fine inter- 
stitial pores; 50 percent finc, medium, and coarse 
subangular gravel; violently effervescent; common, 
fine and medium, distinct, pinkish-white (7.5YR 
8/2), soft lime masses and common, fine, extremely 
hard, semi-rounded ‘ime concretions; moderately 
alkaline; clear, wavy boundary. 

C4ea—33 to 46 inches, light-brown (7.5YR 6/4) very gravelly 
loam, brown (7.5YR 5/4) when moist; massive; 
slightly hard when dry, very friable when moist; 
slightly sticky and slightly plastic when wet; common 
fine tubular pores; 50 percent fine, medium, and coarse 
subangular gravel; violently effervescent; common, 
fine and inedium, distinct, pinkish-white (7.5YR 
8/2), soft lime masses and extremely hard semi- 
rounded lime conerctions; moderately alkaline; 
abrupt, wavy boundary. 

ILB2h—46 to 67 inches, yellowish-red (5YR. 5/6) and reddish- 
brown (5YR 5/4) very gravelly sandy clay loam, 
yellowish red (5YR 5/6) and reddish brown GYR 
5/4) when moist; massive; hard when dry, friable when 
moist, slightly sticky and slightly plastie when wet; 
many fine and medium interstitial pores; 55 pereent 
fine, medium, and coarse subangular gravel; non- 
effervescent in matrix, strongly effervescent in com- 
mon, medium, distinct, pinkish-white (7.5YR 8/2) 
masses of lime or volcanic ash; few, fine, pinkish- 
white, soft masses of salt; moderately alkaline. 


Depth to the Cea horizon ranges from 3 to 20 inches, but 
averages about 9 inches. The soil is commonly sandy loam or 
loam that is 35 to 70 percent semirounded, generally lime- 
coated gravel at a depth of 10 to 40 inches. In some areas about 
5 to 25 percent of the coarse fragments are extremely hard, 
semirounded lime concretions. 

In areas not cultivated, 50 to 90 percent of the surface is 
covered with gravel. In cultivated areas the Al horizon is 
mixed with the Cl horizon and the resulting Ap horizon is 15 to 
40 percent gravel. The A horizon has hue of 7.5YR and 10YR, 
value of 6 and 7 dry and 4 or 5 moist, and chroma of 3 or4 dry 
and moist. 

The C horizon has hue of 7.5YR to 10YR, value of 5 to 8 dry 
and 4 to 7 moist, and chroma of 2 to 4 dry and moist. In places 
the Cea horizon is weakly cemented and contains a few pockets 
of strongly cemented material. 


Gunsight-Pinal complex, 1 to 10 percent slopes 
(GWD).—This gently sloping to moderately steep 
mapping unit is on old alluvial fans in the western part 
of the survey area. It is dissected by drainageways, 2 to 15 
feet deep, at 50- to 300-foot intervals. About 30 to 70 
percent of the surface area is covered with angular cobbles 
and gravel and a few stones. Slopes are mainly about 3 
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percent, but some of the larger alluvial fan tops are nearly 
1 percent and some short slopes along drainageways arc 
nearly 10 percent. 

This mapping unit is about 40 percent a Gunsight 
cobbly loam, 30 percent a Pinal gravelly loam, and 12 per- 
cent & Pinamt cobbly loam. The Gunsight soil is on the 
sides and on some tops of alluvial fans, It has a profile 
similar to the one described as representative of the series, 
but the surface layer is cobbly and slopes range from 1 to 
10 percent. The Pinal soil is on the tops of alluvial fans 
and in a few drainageways. The profile of this soil is similar 
to the one described as representative of the series, but 
slopes range from 1 to 3 percent. The Pinamt soil is on the 
tops and shoulders of some fans. 

Included with this unit in mapping are a few areas of 
Rillito gravelly loam, 1 to 3 percent slopes; Antho gravelly 
sandy loam, 1 to 3 percent slopes; and Carrizo very grav- 
elly sand. These included soils make up about 18 percent 
of the mapping unit. 

This mapping unit provides grazing. Capability subclass 
Vite dryland; Gunsight soil in Loam Upland range site; 
horticultural group 6; wildlife habitat group 11 dryland. 
Pinal soi! in Loam Upland range site; horticultural group 
7; wildlife habitat group 11 dryland. 

Gunsight-Rillito complex, 0 to 1 percent slopes (GxA).— 
This deep, well-drained mapping unit is on old alluvial 
fans throughout the survey area. It is dissected by shallow 
stream channels spaced at 200- to 500-foot intervals. 
About 40 to 90 percent of the surface area is covered with 
gravel. Slopes range from 0 to 1 percent. Areas range from 
5 to 250 acres in size, but most are less than 20 acres. 

This mapping unit is about 45 percent a Gunsight grav- 
elly loam and 45 percent a Rillito gravelly loam that has 
0 to 1 percent slopes. The Gunsight soi! has the profile 
described as representative of the serics. The Rillito 
goil has a profile similar to the one described as representa- 
tive of the series, but the surface layer is gravelly loam. 
The Gunsight soil is in small, oval-shaped areas near the 
center of alluvial fans. Tt is surrounded by the Rillito 
soil, which is in slightly lower positions. 

Tncluded with this unit in mapping are small areas of 
Laveen loam, 0 to 1 percent slopes, and Harqua gravelly 
clay loam, 0 to 1 percent slopes. Also included are a few 
areas of Rillito and Gunsight soils that are slightly saline 
to moderately saline in the lower part. The total extent of 
all included soils is about 10 percent. 

Only a small acreage of this mapping unit is cultivated. 
Cotton, alfalfa, barley, and citrus are grown. The unit is 
also used as range. Capability unit [Vs-7 irrigated, sub- 
class VIIs dryland; Loam Upland range site; horticultural 
group 6; wildlife habitat group 7 irrigated, 11 dryland. 

Gungight-Rillito complex, 1 to 3 percent slopes (Gx8).— 
This gently sloping mapping unit is on old alluvial fans. 
Tt is dissected by shallow stream channels that roughly 
parallel the alluvial fans. About 40 to 90 percent of the 
surface area is covered with gravel and a few cobbles. 
Slopes are convex and mainly range from 1 to 3 percent, 
but a few short slopes are nearly 5 percent. Areas are long 
and narrow and range from 3 to 40 acres in size. 

This mapping unit is about 45 percent a Gunsight 
gravelly loam and 45 percent a Rilhto gravelly loam, 1 
to 3 percent slopes. Except for texture of the surface layer, 
the Rillito soil has a profile similar to the one described 
as representative of the series. 
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Included with this unit in mapping are a few small areas 
of Laveen loam, 0 to 1 percent slopes; Pinal loam, 1 to.3 
percent slopes; Coolidge gravelly sandy loam, 1 to 3 
percent slopes; and Harqua gravelly clay loam, 0 to 1 
percent slopes. Also included are a few areas of Rillito and 
Gunsight soils that are moderately saline to strony 
saline in the lower part. The total extent of all included 
soils is about 10 percent. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass Vile dryland; Loam Upland range 
site; horticultural group 6; wildlife habitat group 11 
dryland. 

Gunsight-Rillito complex, 0 to 10 percent slopes 
(GYD).—This nearly level to moderately steep mapping 
unit ig on old alluvial fans. It is dissected by a series of 
stream channels at about 100- to 500-foot intervals. The 
stream channels range from a few feet to as much as 30 
feet deep. Slopes on the tops of fans are seldom more than 
1 percent, but short slopes along stream channels range to 
10 percent. Areas are long and narrow and range from 50 
to 1,000 acres in size. 

This mapping unit is about 40 percent Gunsight soils 
and 40 percent Rillito soils. The Gunsight soils have a 
profile similar to the one described ss representative of 
the series, but the surface layer is gravelly loam, cobbly 
loam, and gravelly sandy loam and the soils are slightly 
saline below a depth of 30 inches. Gunsight soils are 
mainly on the top of fans. Riilito soils have a profile 
similar to the one described as representative of the series, 
but the surface layer is loam, gravelly loam, gravelly sandy 
loam, and sandy loam and in places the soils are slightly 
saline below a depth of 30 inches. The Rillito soils are in 
circular spots near drainageways and near the tops of fans. 

Included with this unit in mapping are small areas of 
Perryville gravelly loam, 0 to 3 percent slopes; Laveen 
loam, 0 to 3 percent slopes; Pinal loam, 0 to 3 percent 
slopes; Gilman loam, 0 to 1 percent slopes; Antho gravelly 
sandy loam; 0 to 3 percent slopes; and Carrizo gravelly 
sandy loam, 0 to 1 percent slopes. These included soils 
make up about 20 percent of the mapping unit. 

The mapping unit is used for range. Capability subclass 
Vile dryland; Loam Upland range site; horticultural 
group 6; wildlife habitat group 11 dryland. 


Harqua Series 


The Harqua series consists of deep, well-drained soils 
on old alluvial fans. These soils are strongly saline and 
have distinct accumulations of calcium carbonate at a 
depth of about 12 inches. They formed in alluvium 
derived from granite, schist, gneiss, and rhyolite. Slopes 
are mostly 0 to 4 percent but range to as much as 8 
percent. Hlevations are 800 to 1,350 feet. The native 
vegetation is saltbush, creosotebush, mesquite, paloverde, 
and annual weeds and grasses. The average annual 
rainfall is 6 to 8 inches, the mean annual air temperature 
is 69° to 74° F, and the frost-free season is 250 to 300 days. 

In a representative profile the surface layer is pinkish- 
gray and light reddh- brow gravelly clay loam and loam 
about 3 inches thick. The subsoil is reddish-brown, light 
reddish-brown, and pink gravelly clay loam about 25 
inches thick. The underlying material is light-brown clay 
loam and gravelly clay loam to a depth of 60 inches. 
The underlying material and lower part of the subsoil 
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contain segregations, filaments, and soft masses of lime. 
The soil is strongly saline and moderately alkaline. 


Permeability is moderately slow. Rumoff is slow to 
medium, and the erosion hazard is slight. The available 
water capacity is about 6 to 8 inches. Roots penetrate 
to a depth of 60 inches or more. 

Harqua soils provide grazing. They are not cultivated. 

Representative profile of Harqua gravelly clay loam in 
an area of Harqua complex, 0 to 3 percent slopes, 150 
feet north and 1,550 feet south of northeast corner of 
sec, 13, T. 1 S., R. 9 W. in an uncultivated area at the 
south end of the Harquahala Valley: 


A2—0 to l inch, pinkish-gray (7.5YR 7/2) gravelly clay loam, 
strong brown (7.5 YR 5/6) when moist; weak, thick, 
platy structure; slightly hard when dry, firm when 
moist, sticky and plastic when wet; common vesicular 
pores; strongly effervescent; strongly alkaline; abrupt, 
smooth boundary. 

A&Bsa—1 to 3 inches, pinkish-gray (7.5YR 7/2) and light 
reddish-brown loam, strong brown (7.5YR 5/6) and 
brown (7.5YR 5/4) when moist; weak, fine and 
medium, subangular blocky structure; slightly hard 
when dry, firm when moist, slightly sticky and 
plastic when wet; few tubular pares; strongly cffer- 
vescent; moderately alkaline; abrupt, smooth 
boundary. 

B2ltsa—3 to 9 inches, reddish-brown (SYR 5/4) gravelly 
clay loam, yellowish red ((YR 4/6) when moist; 
weak, very fine, subangular blocky structure; slightly 
hard when dry, friable when moist, sticky and plastic 
when wet; many very fine interstitial pores; few 
thin clay films in pores; slightly effervescent; mod- 
erately alkaline; clear, smooth boundary. 

B22tsa—9 to 12 inches, light reddish-brown (5 YR 6/4) gravelly 
clay loam, reddish brown (SYR. 4/4) when moist; 
weak, fine, subangular blocky structure; hard when 
dry, friable when moist, sticky und plastic when wet; 
common fine tubular and many fine interstitial pores; 
common thin clay films on peds and in pores and as 
bridges between sand grains; slightly effervescent, 
common, fine, pink (5YR 8/3), soft lime masses and 
sult crystals; moderately alkaline; clear, smooth 
boundary. ; 

B8lteasa—12 to 20 inches, light reddish-brown (5YR 6/4) 
gravelly clay loam, reddish brown (5YR 4/4 and 5/4) 
when moist; massive; hard when dry, friable when 
moist, sticky and plastic when wet; common fine 
and very fine tubular pores; few thin clay films in 
pores and as bridges between sand grains; violently 
effervescent; many, coarse, pmk (SYR 7/3) lime 
segregations and soft lime masses; moderately alkaline; 
abrupt, smooth boundary, 

B32casa—20 to 28 inches, pink (7.5YR 7/4) gravelly clay 
loam, brown (7.5YR 5/4) when moist; massive; 
hard when dry, friable when moist, sticky and plastic 
when wet; many fine and very fine discontinuous 
tubular and common fine interstitial pores; few thin 
clay films in pores; strongly to violently effervescent; 
many, coarse, pinkish-white (7.5YR 8/2) filaments 
of lime and common, fine, pinkigh-white (7.5YR 8/2), 
soft lime masses; moderately alkaline; abrupt, smooth 
boundary. 

Cleasa—28 to 33 inches, light-brown (7.5 YR6/4) clay loam, 
brown (7.5YR, 5/4) when moist; massive; very hard 
when dry, firm when moist, slightly sticky and plastic 
when wet; many very fine tubular pores; very few 
thin clay films in pores; slightly effervesvent; common, 
fine, pinkish-white (7.5YR 8/2), soft lime masses; 
inoderatcly alkaline; abrupt, smooth boundary. 

C2casa—33 to 37 inches, light-brown (7.5YR 6/4) gravelly 
clay loam, dark brown (7.5¥YR 4/4) when moist, 
massive; very hard when dry, firm when moist, 
slightly sticky and plastic when wet; many fine and 
very fine tubular and interstitial pores; very fow 
clay films in pores; slightly to strongly, effervescent; 
common, medium, pinkish-white (7.5YR 8/2), soft 
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lime masses; moderately alkaline; abrupt, smooth 
boundary. 

C3casa—37 to 60 inches, light-brown (7.5YR 6/4) gravelly 
clay loam, brown (7.5YR 5/4) and light brown 
(7.5YR 6/4) when moist; massive; hard when dry, 
friable when moist, sticky and plastic when wet; 
many fine and medium tubular pores; very few thin 
clay films in pores; slightly to strongly effervescent; 
common, medium, pink (7.5 YR 8/4), soft lime masses; 
moderately alkaline. 

The solum ranges from 10 to 40 inches or more in thickness. 
Depth to horizons that have distinct carbonate accumulation 
is less than 24 inches, The B horizon is very strongly saline 
and is moderately alkaline to very strongly alkaline. In some 
places exchangeable sodium is more than 15 percent. The A 
horizon is moderately to very strongly alkaline. The mean 
annual soil temperature ranges from 72° to 78° F. 

The A horizon has hue of 7.5YR or 10YR, value of 5 to 7 
dry and 3 through 6 moist, and chroma of 2 to 4. It is sandy 
loam, gravelly loam, cobbly loam, very gravelly Ioam, clay 
loam, gravelly saridy loam, cobbly clay loam, ar gravelly clay 
loam. The surface is commonly covered with gravel that has 
a thin desert varnish coating. 

The B2tsa and B3teasa horizons have huo of 7.5YR or 5YR, 
value of 4 to 6 dry and 8 to 5 moist, and chroma of 4 to 6. 
The B2tsa and B&tcasa horizons are weak to moderate sub- 
angular blocky or are massive. The B horizon is sandy cluy 
loain, gravelly sandy clay loam, heavy loam, clay loam, gravelly 
loam, graveliy clay loam, or yery gravelly sandy clay loam, 
but only the lower part of the B82easa horizon is very gravelly 
sandy clay loam. 

The Ccasa horizon is sandy loam, clay loam, gravelly sandy 
clay loam, gravelly clay loam, and very gravelly clay loam. 
The calcium carbonate equivalent ranges from more than 15 
percent in the upper part of the C horizon to less than 10 
percent in the lower part. Calcium carbonate cementation in 
some places is very weak or weak, ‘The content of gravel in 
individual horizons ranges from a few scattered pebbles to 
about 40 percent by volume. The content of gravel between 
depths of 10 and 40 inches generally is less than 85 percent by 
volume. 


Harqua complex, 0 to 3 percent slopes (HAB).—This 
mapping unit consists of deep, well-drained, saline and 
saline-alkali soils that formed in gravelly alluvium near 
the ends of old alluvial fans. It is along the Centennial 
Wash at the south end of the Harquahala Valley and in 
the area south of Wintersburg. It is dissected by shallow 
drainageways spaced at about 100- to 500-foot intervals. 
About 80 to 90 percent of the surface area not near drain- 
ageways is covered with a varnished desert pavement. 
Slopes are dominantly about 1 percent, but some short 
slopes near drainageways are about 3 percent. Runoff 
is medium. 

This mapping unit is about 35 percent a Harqua gravelly 
clay loam that has 0 to 1 percent slopes, and 30 percent 
a eon ae loam and 20 percent a Harqua aravelly clay 
loam, both of which have 1 to 3 percent slopes. The 
Harqua gravelly clay loam has tho profile described as 
representative of the series. The Harqua loam has a profile 
similar to the one described as representative of the series, 
but it is strongly affected by saline and alkali salts. 
This soil is in slightly concave areas near stream channels, 
and the other Harqua soils are in convex areas. 

Included with this unit in mapping are areas of other 
soils similar to the Harqua soils, but stratified clay sedi- 
ment is below a depth of 20 to 40 inches. Also included 
are areas of Rillito gravelly loam, Gunsight gravelly loam, 
Casa Grande loam, and Valencia sandy loam. Included 
soils make up 15 percent of the unit. 

This mapping unit provides grazing. Capability sub- 
class VIIe dryland; Saline Upland range site; horticultural 
group 5; wildlife habitat group 14 dryland. 
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Harqua complex, 3 to 8 percent slopes (HAC).—This 
gently sloping to moderately sloping mapping unit is on 
severely dizscoted old alluvial fans that parallel Cen- 
tennial Wash and Luke Wash near Wintersburg. Most of 
the tops of fans have slopes of 0 to 3 percent. They break 
abruptly into sides that have slopes of 3 to 8 percent. 
The areas at the base of these side slopes are less sloping. 
The difference in elevation from the base to the crest of 
each hill is 20 to 50 feet. Except for intermittent drainage- 
ways, about 60 to 90 percent of the surface is covered with 
a varnished desert pavement. Most of the pavement is 
rounded gravel and a few cobbles. Runoff is medium. 
Areas are long and narrow and about 30 acres in size. 

This mapping unit is about 25 percent a Harqua gravelly 
loam that has 0 to 1 percent slopes, 20 percent a Harqua. 
gravelly clay loam that has 1 to 3 percent slopes, and 
20 percent a Harqua gravelly clay loam that has 3 to 8 
percent slopes. Also, about 20 percent of the mapping 
unit is a very strongly alkaline and saline soil that has a thin 
clay loam subsoil underlain by highly stratified, weakly 
cemonted clay sediment. This steep soil is on side slopes, 
and in a few areas the sediment is exposed at the surface. 

Included with this unit in mapping are small areas of 
Rillito gravelly loam, 1 to 3 percent slopes; Gunsight 
gravelly loam, 1 to 3 percent slopes; and Laveen loam, 
suline-alkali. The total extent of all included soils is about 
15 percent. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass Vile dryland; Saline Upland range 
site; horticultural group 5; wildlife habitat group 14 
dryland. 

Harqua-Gunsight complex, 0 to 5 percent slopes 
(HLC).—This mapping unit is on old alluvial fans west of 
the Hassayampa River. Slopes are generally less than 1 
percent on the fan tops, but on the sides of fans near 
drainageways they are as much as 5 percent. Areas are 
generally long and narrow and somewhat pear shaped. 
They range from 20 to 500 acres in size. 

This mapping unit is typically about 40 percent a 
Harqua soil that has 0 to 1 percent slopes, about 35 
percent a Gunsight soil that has 0 to 5 percent slopes, and 
about 20 percent a Rillito soil that has 0 to 3 percent 
slopes. The Harqua soil is on the broad, flat tops of alluvial 
fans where nbout 80 to 90 percent of the surface area is 
covered with a varnished desert pavement. It has a profile 
similar to the one described as representative of the 
series, but the surface layer is cobbly loam, cobbly clay 
loam, and gravelly clay loam. The Gunsight soil is on the 
tops and sides of alluvial fans. It has a profile similar to 
the one described as representative of the series, but 
the surface Inyer is gravelly loam, gravelly sandy loam, 
or cobbly loam. The Rillito soil is in or near shallow 
drainageways and in.» few circular spots on the tops of 
fans. It has a profile similar to the one described as repre- 
sentative of the series, but the surface layer is gravelly 
loam, gravelly sandy loam, or loam. 

Included with this unit in mapping are small areas of 
Laveen Joam, 0 to 1 percent slopes; Laveen sandy loam, 
0 to 1 percent slopes; Pinal gravelly loam, 0 to 1 percent 
slopes; and Cherioni gravelly loam, 3 to 8 percent slopes. 
Included soils make up about 5 percent of this unit. 

This mapping unit is used for range. Capability subclass 
Vile dryland. Harqua soil in Saline Upland range site; 
horticultural group 5; wildlife habitat group 14 dryland. 
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Gunsight soil in Loam Upland range site; horticultural 
group 6; wildlife habitat group 11 dryland. 

Harqua-Laveen complex (HM).—This nearly level 
mapping unit is on old valley plains and alluvial fans, 
mainly in the southern part of the Harquahala Valley. 
It is dissected by shallow stream channels spaced at 
300- to 500-foot intervals. Slopes are generally less than 
1 percent, but in a few areas adjacent to stream channels 
they are nearly 2 percent. 

This mapping unit is about 40 percent a Harqua 
gravelly clay loam that has 0 to 1 percent slopes, and 35 
percent a Laveen fine sandy loam that has 0 to 1 percent 
slopes. The Harqua soil is on slightly convex, long, narrow 
ridges that are covered with » varnished desert pavement. 
The Laveen soil is in slightly concave swale positions in 
or near stream channels. It is in long narrow strips and 
parallels the Harqua soil. The Laveen soit has a profile 
similar to the one described as representative of the series, 
but the surface layer is fine sandy loam. 

Included with this unit in mapping are a few small areas 
of Rillito loam, Gunsight gravelly loam, and Valencia 
sandy loam. The Rillito soil woken up about 15 percent 
of the mapping unit, and the Gunsight soil and Valencia 
soil each make up about 5 percent. 

This mapping unit is used for range. It is not cultivated. 
ea breed subclass VIIs dryland. Harqua soil in Saline 
Upland range site; horticultural group 5; wildlife habitat 
group 14 dryland. Laveen soil in Loam Upland range 
site; hortiqultural group 2; wildlife habitat group 11 
dryland. 

Harqua-Rillito complex, 1 to 3 percent slopes (HrB). 
This mapping unit is on old alluvial fans and valley 
plains in the Harquahala Valley and in the Tonopah and 
Wintersburg areas. Slopes are mainly 1 to 3 percent, but 
a few areas in the center of alluvial fans are Jess than 1 
percent and some short slopes range to 5 percent or more. 
Areas are dissected by numerous, intermittent stream 
channels at 200- to 500-foot intervals. 

This mapping unit is about 50 percent a Harqua clay 
loam that has 0 to 1 percent slopes, about 20 percent a 
Rillito gravelly loam that has 0 to 3 percent slopes, and 
about 15 percent a Gunsight gravelly loam that has 1 
to 8 percent slopes. The Harqua eal is in oval-shaped 
areas on convex ridges near the tops of alluvial fans, It is 
covered with a varnished desert pavement of well-rounded 
gravel and a few cobbles, welded tuff, andesite, basalt, 
granite-gneiss, and other rocks, The soil ranges from 
slightly to strongly saline. The Gunsight and Rillito soils 
are on some convex centers of alluvial fans and the steeper, 
concave side slopes. A few short slopes are as much as 5 
percent. 

Included with this unit in mapping are a few areas of 
Gilman loam, 0 to 1 percent slopes; Antho gravelly 
sandy loam, 0 to 1 percent slopes; Laveen loam, 0 to 1 
percent slopes; Estrella loam; Valencia sandy loam; 
Tremant gravelly loam, 6 to 1 percent slopes; and Coolidge 
sandy loam. Included soils make up 15 percent of the unit. 

This mapping unit is used for range. [t is not cultivated. 
Capability subclass VITe dryland. Harqua soil in Saline 
Upland range site; horticultural group 5; wildlife habitat 
group 14 dryland. Rillito soil in Loam Upland range site; 
horticultural group 6; wildlife habitat group 11 dryland. 


La Palma Series 


The La Palma series consists of moderately deep, well- 
drained, strongly alkaline soils underlain by an indurated 
silica-lime cemented pan at a depth of about 20 to 40 
inches. These soils are on old valley plains and old alluvial 
fans in areas near Wintersburg and Luke Air Base. They 
formed in material derived from acid igneous rocks in- 
fluenced by neutral and basic rocks. Slopes are less than 1 
percent. Klevations are 800 to 1,200 feet. In areas not 
cultivated, the vegetation is saltbush, creosotebush, 
mesquite, cactus, and annual weeds and grasses. The 
precipitation is 6 to 8 inches, the mean annual air tempera- 
ture is 69° to 73° F, and the frost-free season is 250 to 
300 days. 

In a representative profile the surface layer is light- 
brown and light yellowish-brown very fine sandy loam 
about 5 inches thick. The subsoil is light-brown very fine 
sandy loam and yellowish-red clay loam about 13 inches 
thick, The iedevene material is about 9 inches of light- 
brown loam over a 2-inch, pinkish-white, silica-lime 
cemented pan. The soil is moderately alkaline to very 
strongly alkaline and strongly to violently effervescent. 

Permeability is slow. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 3 to 5 
inches. Roots penetrate to a depth of about 27 inches. 

La Palma soils are used for range, irrigated crops, 
recreation, and wildlife, Irrigated crops are cotton, alfalfa, 
barley, and sugar beets. 

Representative profile of La Palma very fine sandy 
loam, 1,600 feet east and 1,100 feet south of northwest 
corner sec. 2, T. 2 N., R. 1 W. in an uncultivated area near 
Luke Air Force Base: 


Al1—O to 114 inches, light-brown (7.5YR 6/4) very finc sandy 
loam, brown (7.5YR 5/4) when moist; weak, thin, 
platy structure; slightly hard when dry, very friable 
when moist, nonsticky and slightly plastic when wet; 
common very fine and fine roots; common fine tubular 
pores; strongly effervescent; moderately alkaline; 
abrupt, smooth boundary. 

Al2—1} to 5 inches, light yellowish-brown (10YR 6/4) very 
fine sandy loam, brown (7.4YR 4/4) when moist; 
wenk, thin, platy structure; slightly hard when dry, 
very friable when moist, nonsticky and slightly plastic 
when wet; common very fine and fine roots; common 
fine tubular pores; strongly effervescent; moderately 
alkaline; clear, smooth boundary. 

Bitsa—d to 7 inches, light-brown (7.5YR 6/4) heavy very fine 
sandy loam, brown (7.5YR 4/4) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; common very fine and fine 
roots; common very fine and fine tubular pores; 
strongly effervescent; common, fine and medium, 
pinkish-white (7.5YR. 8/2), irregularly shaped, soft 
ime masses; very strongly alkaline; abrupt, smooth 
boundary. 

B2tcasa—7 to 11 inches, yellowish-red (5YR 5/6) and brown 
(7.5YR 5/4) light clay lonm, dark brown (7.5YR 4/4) 
when moist; wenk, medium, subangular blocky strue- 
ture; hard when dry, friable when moist, slightly 
sticky and plastic when wet; common very fine and 
fine roots; common fine tubular pores; violently 
effervescent; common, fine and medium, pinkish- 
white (7.5YR 8/2), irregularly shaped, soft lime 
masses; 2 percent fine pinkish white (7.5YR 8/2) 
durinodes; very strongly alkaline; clear, smooth 
boundary. 

B8teasa—l1 to 18 inches, light-brown (7.5YR 6/4) heavy 
joam, brown (7.5YR. 5/4) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few fine roots; 
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common fine tubular pores; strongly effervescent; 
common, fine, medium and coarse, pinkish-white 
(7.5YR 8/2), irregularly shaped, soft lime masses; 
1 pereent fine gravel; very strongly alkaline; gradual, 
smooth boundary. 

Clcasa—18 to 27 inches, light-brown (7.5YR. 6/4) heavy loam, 
brown (7.5YR 5/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; few fine roots; common 
fine tubular pores; many, pinkish-white (7.5YR 8/2), 
strongly cemented to indurated durinodes; violently 
effervescent; very strongly alkaline; abrupt, wavy 
boundary. 

C2sicam—27 to 29 inches, pinkish-white (7.5YR 8/2) silica- 
cemented indurated duripan, pinkish gray (7.5YR 
7/2) when moist; thin laminar layer on top; extremely 
hard, violently effervescent; very strongly alkaline. 

Depth to the duripan ranges from 20 to 40 inches, but is 
commonly 24 to 30 inches. In places the pan is single, indurated, 
and 2 inches to 2 feet thick. Tn other places there are several 
1- to 3-inch pans separated by noneementcd soil material. 
The soil is generally dry unless irrigated. The B and C horizons 
are strongly alkaline to very strongly alkaline. 

The A horizon has hue of 7.5YR and 10YR, value of 5 to 7 
dry and 3 to 5 moist, and chroma of 8 or 4 dry and moist. 
It is fine sandy loam, loam, or very fine sandy loam. The pH 
value ranges from 8.0 to 9.0. The B horizon has hue of 5YR, 
7.5YR, and. 10YR; value of 5 to 7 dry and 4 or 5 moist; and 
chroma of 3 or 4 dry and moist. Tt is heavy loam, ¢lay loam, 
and sandy clay loam. This horizon is weak to moderate, fine 
to medium, subangular blocky or weak to moderate, fine to 
medium, columnar, and in places it is massive. The calcium 
carbonate equivalent of the B3casa horizon is generally more 
than 15 percent. The Cea horizon just above the duripan is 
loam, clay loam, or fine sandy loam. 


La Palma very fine sandy loam (La).—This soil is 
commonly covered with a black algal crust. In some areas 
it has a slicked-over appearance, and in other small areas 
it is covered with » desert pavement. Slopes are 1 to 3 
percent. Areas are oval shaped and range from 5 to 40 
acres in size. 

Included with this soil in mapping are small areas of 
Pinal loam, 0 to 1 percent slopes; Casa Grande loam; 
Laveen loam, saline-alkali, 0 to 1 percent slopes; and 
Harqua gravelly loam, 0 to 1 percent slopes. Also included 
are a few small areas of soils that are similar to La Palma 
soils but are more than 40 inches deep over an indurated 
pan. Included soils make up about 20 percent of the 
mapping unit. . 

This La Palma soil is used mainly for range. A few 
areas in fields of better soils nre cultivated, Cuapability 
unit [Ts-9 irrigated, subclass VIIs dryland; Saline Upland 
range site; horticultural group 7; wildlife habitat group 5 
irrigated, 14 dryland. 


Laveen Series 


The Laveen series consists of deep, well-drained soils 
that have a large concentration of lime in the lower part. 
These soils formed in alluvium on old alluvial fans and 
old valley plains. The alluvium was derived from granite, 
granite-gneiss, schist, andesite, basalt, and limestone. 
Slopes are 0 to 3 percent. Elevations are 800 to 1,400 feet. 
Tn areas not cultivated, the vegetation is creosotebush, 
cactus, and mesquite and paloverde trees. The average 
annual rainfall is 6 to 8 Inches, the mean annual air 
temperature is 69° to 73° I, and the frost-free season is 
250 to 300 days. 

Tn a representative profile the surface layer is pale- 
brown and light-brown loam sbout 15 inches thick. The 
underlying material to a depth of 72 inches is pink loam 


that contains visible accumulations of lime below a depth 
of about 24 inches. The soil is moderately alkaline 
throughout. 


Permeability is moderate. Runoff is slow to medium, and 
the erosion hazard is slight to moderate. Roots penetrate 
to a depth of 60 inches or more. 

Laveen soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, 
barley, sugar beets, sorghum, safflower, wheat, citrus, 
grapes, and vegetables. 

Representative profile of Laveen loam, 0 to 1 percent 
slopes, 1,090 fcet north and 160 feet west of southeast 
corner of sec. 6, T. 1 S., R. 2 E. in a cultivated field near 
Laveen: 


Ap1l—0 to 6 inches, pale-brown (LOYR 6/3) loam, dark yellow- 
ish brown (OYR 4/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; few fine 
interstitial pores; few mica flakes; strongly efferves- 
cent; moderately alkaline; abrupt, smooth boundary. 

Ap2—6 to 15 inches, Ught-brown (7.5YR 6/4) loam, dark 
brown (7.5YT 4/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; few fine roots; common 
fine tubular aud few fine interstitial pores; strongly 
effervescent; moderately alkaline; abrupt, smooth 
boundary. 

CI—15 to 24 inches, pink (7.5YR 7/4) loam, brown (7.5YR 
5/4) when moist; massive; slightly hard when dry, 
friable when moist, slightly sticky and slightly 
plastic when wet; few fine roots; few fine interstitial 
and common fine tubular pores; strongly effervescent; 
moderately alkuline; clear, smooth boundary. 

C2ca—24 to 38 inches, pink (7.4YR 7/4) loam, brown (7.5 YR 
8/4) when moist; massive; slightly hard when dry, 
friable when moist, slightly sticky and slightly 
plastic when wet; few fine roots; few fine tubular and 
interstitial pores; violently effervescent; common, 
fine and medium, irregularly shaped, pinkish-white 
(7.5 YR 8/2), soft masses of lime and 4 to 10 pereent 
eommen, medium, pinkish-white (7.5YR 8/2) lime 
nodules, pink (7.5 YR. 7/4) when moist; more than 15 
percent, calcium carbonate equivalent; moderately 
alkaline; clear, smooth boundary. 

C8cr—38 to 50 inches, pink (7.5YR 7/4) loam, brown (7.5YR 
4/4) when moist; massive; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; few very fine roots; few fine tubular and inter- 
stitial pores; violently effervescent; many, medium 
and coarse, pinkish-white (7.45YR 8/2), soft m 
lime and 15 pereent common, medium and coarse, 
pinkish-white (7.5 YR 8/2), semi-rounded lime nodules, 
pink (7.5YR 7/4) when moist; more than 14 percent 
calcium carbonate equivalent; moderately alkaline; 
clear, smooth boundary. 

C4ea—50 to 72 inches, pink (7.5YR 7/4) gravelly loam, brown 
(7.5YR 5/4) when moist; massive; hard when dry, 
frinble when moist, sticky and plastic when wet; 
very few very fine roots; few fine tubular and inter- 
stitin! pores; violently effervescent; many, medium 
und coarse, pinkish-white (7.5YR 8/2), soft masses 
of lime and 20 percent common, fine and medium, 
pinkish-white (7.5 YR, 8/2) lime nodules, pink (7.5YR 
7/4) when moist; moderately alkaline. 


Depth to the Cea horizon ranges from 14 to 30 inches, The 
soil has hue of 7.5YR and 10YR and value of 5 to 7 dry and 
4 or 5 moist. Lime nodules in the A horizon range from few to 
none. The A horizon ranges from sandy loam through Inam_to 
elay loam. The C horizon is commonly loam, but is very fine 
sandy loam in places. Size and content of lime nodules in the 
Cea horizon range from few fine to many medium and coarse, 
but the content is less below a depth of 3 feet. In many places 
the Cea horizon extends to a depth of more than 6 feet. Content 
of lime nodules is generally about 10 to 15 percent, hut the 
calcium carbonate content is more than 15 percent. 
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Laveen sandy loam (Lb).—This nearly level soil is on 
old alluvial fans and valley plains. It occurs throughout 
the survey area. Slopes are slightly convex and less than 
1 percent. Areas are long and narrow and about 50 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is sandy 
loam of fine sandy loam 6 to 14 inches thick. Included in 
mapping are small areas of Perryville sandy loam, Coolidge 
sandy loam, Valencia sandy loam, and Antho sandy loam, 
0 to 1 percent slopes. The total extent of all included 
soils seldom exceeds 15 percent. 

This Laveen soil holds 8 to 11 inches of water available 
to plants. It is used for cotton, alfalfa, barley, sorghum, 
sugar beets, safflower, citrus, and vegetables. A few areas 
are used for range, and a few areas are used _as homesites. 
Capability unit I-2 irrigated, subclass VIIe dryland; 
Loam Upland range site; horticultural group 2; wildlife 
habitat group 1 irrigated, 11 dryland. 

Laveen loam, 0 to 1 percent slopes (LcA) —This nearly 
level soil is on old alluvial fans and valley plains. Tt occurs 
throughout the survey area. Slopes are slightly convex and 
are generally less than 1 percent. Areas are long and narrow 
and about 60 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Gilman 
loam, 0 to 1 percent slopes; Mohall loam; Estrella loam; 
Perryville gravelly loam, 0 to 1 percent slopes; and Rillito 
loam, 0 to 1 percent slopes. These included soils make up 
about 15 percent of the mapping unit. Also included are a 
spots of soils that are affected by saline and alkali 
salts. 

This Laveen soil holds 8 to 11 inches of water available 
to plants. It is used for cotton, alfalfa, barley, sorghum, 
safflower, wheat, citrus, sugar beets, and vegetables. 
Parts of the cities of Phoenix and Sun City are on this 
soil. A few areas are used for range. Capability unit I-1 
irrigated, subclass VIc dryland; Loam Upland range 
site; horticultural group 2; wildlife habitat group 1 
irrigated, 11 dryland. 

Laveen loam, 1 to 3 percent slopes (LcB).—This 
gen tly sloping soil is on old alluvial fans and valley plains. 

lopes are slightly convex. They are dominantly about 1 
percent, but a few short slopes are nearly 5 percent. 
Runoff is medium, and the erosion hazard is moderate. 
Areas are long and narrow and about 20 acres in size. 

Included with this soil in mapping are small areas of 
Perryville gravelly loam, 1 to 3 percent slopes; Gilman 
loam, 1 to 3 percent slopes; and Rillito loam, 1 to 3 
percent slopes. Included soils make up about 10 percent 
of the mapping unit. 

This Laveen soil holds 8 to 11 inchea of water available 
to plants. About half of the acreage is used for range. The 
rest is irrigated and used for cotton, alfalfa, and barley. 
Capability unit Ile-1 irrigated, subclass Vile dryland; 
Loam Upland range site; horticultural group 2; wildlife 
habitat group 1 irrigated, 11 dryland. 

_ Laveen loam, saline-alkali (Ld).—This nearly level soil 
is on alluvial fans and valley plains adjacent to major 
stream channels. It is most extensive at the northern end 
of the Rainbow Valley, along Centennial Wash in the 
Harquahala Valley, near Luke Air Force Base, and in the 
area near Wintersburg. In areas not cultivated, the surface 
is often covered with a black, algal crust. Runoff is 
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medium, Areas are Jong and narrow and about 30 acres 
in size. 

This soil has a profile similar to the one described as 
representative of the series, but the underlying material 
is strongly alkaline to very strongly alkaline. Depth to 
‘his layer ranges from 8 to 30 inches. Salt content ranges 
from none to strongly saline. 

Included with this soil in mapping are a few areas of 
Casa Grande loam; Gilman loam, saline-alkali; Estrella 
loam, saline-alkali; Perryville loam, saline-alkali; and 
Laveen loam, 0 to 1 percent slopes. The total extent of all 
included soils seldom exceeds 20 percent. 

This Laveen soil holds 7 to 8 inches of water available 
to plants. It is used for irrigated crops, recreation, and 
wildlife. A few arcas are used as range following seasonal 
rains. Irrigated crops are cotton, alfalfa, sorghum, barley, 
and safflower. Capability unit IIs-9 irrigated, subclass 
VIIs dryland; Saline Upland range site; horticultural 
group 5; wildlife habitat group 1 irrigated, 13 dryland. 

Laveen clay loam (Le).—This nearly level soil is on 
valley plains, mainly at the northern end of the Salt 
River Valley. Slopes are less than 1 percent. Areas are 
long and narrow and about 30 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer differs 
in texture and is 8 to 14 inches thick. Ineluded in mapping 
are small areas of Mohall clay loam, Trement clay loam, 
Vecont clay, and Tucson clay loam. Included soils make 
up about 15 percent of the mapping unit. 

This Laveen soil holds 8 to 11 inches of water available to 
plants. It is used for cotton, alfalfa, sorghum, barley, 
sugar beets, grapes, citrus, and vegetables. Parts of the 
cities of Phoenix, Glendale, Sun City, and Peoria ure on 
this soil. Some areas are used for range. Capability unit 
T-1 irrigated, subclass VI[c dryland; Loam Upland range 
site; horticultural group 2; wildlife habitat group 1 
irrigated, 11 alan 

Laveen-Antho complex, saline-alkali (Lf) —This nearly 
level mapping unit is on slightly convex valley_plains 

arallel to Centennial Wash in the Harquahala Valley. 
Biopes are generally less than 1 percent, but a few short 
side slopes are nearly 2 percent. Areas are long and 
narrow and about 100 acres in size. 

This mapping unit is about 35 percent a Laveen fine 
sandy loam, saline-alkali; 20 percent a Laveen sandy 
loam; 15 percent Antho sandy loam, saline-alkali; and 15 
peveens Antho sandy loam, 0 to 1 percent slopes. The 
Laveen fine sandy loam, saline-alkali soil has a profile 
similar to the one described as representative of the series, 
but the surface layer differs in texture and is only 6 to 12 
inches thick and the soil contains excessive amounts of 
salt and alkali at a depth ranging from 8 to 30 inches. 
The Laveen sandy loam soil has a profile similar to the 
one described as representative of the series, but the 
surface layer is sandy loam 6 to 12 inches thick. The 
Antho sandy loam, saline-alkali soil has o profile similar 
to the one described as representative of the series, but 
contains excessive amounts of salt and alkali at a depth 
ranging from 15 to 30 inches. The soils in this unit are in 
small, intermixed, oval-shaped arcas about 100 fect in 
diameter. 

Tncluded with this unit in mapping are small areas of 
Coolidge sandy loam; Gilman loam, saline-alkali; and Casa 
Grande sandy loam. The total extent of all included soils 
is about 15 percent. 
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A few areas of this mapping unit are cultivated and 
used for cotton, alfalfa, barley, and_ safflower. Other 
areas are used for range. Capability unit IIs-9 irrigated, 
subclass VIIs dryland. Laveen fine sandy loam, saline- 
alkali, in Saline Upland range site; horticultural group 5; 
wildlife habitat group 1 irrigated, 13 dryland; Laveen 
sandy loam in coe Upland range site; horticultural 
group 2; wildlife habitat group 1 irrigated, 11 dryland. 
Antho sandy loam, saline-alkali, in Saline Upland range 
site; horticultural group 5; wildlife habitat group 1 irri- 
gated, 13 dryland. Antho sandy loam, 0 to 1 percent 
slopes, in Loam Upland range site; horticultural group 1; 
wildlife habitat group 1 irrigated, 11 dryland. 


Maripo Series 


The Maripo series consists of deep, well-drained soils 
underlain by sand or gravelly loamy sand at a depth of 
20 to 40 inches. These soils formed in recent alluvium 
deposited on alluvial fans, low stream terraces, and flood 
plains. The alluvium was derived from a wide varicty of 
acid and basie igneous rocks, including mainly granite 
but some rhyolite, andesite, basalt, and schist. Slopes are 
0 to 1 percent. Elevations are 800 to 1,450 feet. In areas 
not cultivated, the vegetation is creosotebush, cactus, 
annual weeds and grasses, and scattered mesquite and 
paloverde trees. The average annual rainfall is 6 to 8 
inches, the mean annual air temperature is 69° to 74° F, 
and the frost-free season is 250 to 300 days. 

In a representative profile the soil is brown and pale- 
brown sandy loam to a depth of about 34 inches and brown 
gravelly loamy sand to a depth of 60 inches. It is moder- 
ately alkaline throughout and slightly effervescent to 
strongly effervescent. 

Permeability is moderately rapid. Runoff is medium, 
and the erosion hazard is slight. The available water 
capacity is 5 to 6 inches. Roots penctrate to a depth of 
60 inches or more. 

Maripo soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, 
sorghums, barley, wheat, grapes, citrus, safflower, and 
truck crops. A few areas are used as homesites. 

Representative profile of Maripo sandy loam, 291 feet 
south and 1,500 feet west of northeast corner of SW sec. 
10, T.2.N., R. 2 W. in a cultivated field west of the White 
Tank Housing Development: 

Ap—O to 13 inches, brown (10 YR 5/8) sandy loam, dark brown 
(1OYR 4/3) when moist; massive; slightly hard when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; common very fine roots; few fine 
tubular pores; slightly effervescent; moderately 
alkaline; abrupt, smooth boundary. 

Ci—13 to 34 inches, pale-brown (LOYR 6/3) sandy loam, dark 
brown “cov R 4/3) when moist; massive; slightly hard 
when dry, very friable when moist, nonsticky and 
nonplastie when wet; common fine roots; common fine 
tubular pores; strongly effervescent; few, fine, faint, 
white (10YR 8/2) filaments of lime in lower part; 
moderately alkaline; clear, smooth boundary. 

IIC2—34 to 60 inches, brown oYR 5/8) gravelly sand, dark 
brown (10YR 4/3) when moist; single grained; loose 
when dry and moist, nonsticky and nonplastic when 
wet; strongly effervescent; moderately alkaline. 


This soil has hue of 10YR and 7.5YR, value of 5 to 7 dry 
and 3 to 5 moist, and chroma. of 2 to 4 dry and moist. The A 
horizon is sandy loam and fine sandy loam and contains a few 
fine pebbles. The Ct horizon ranges from sandy loam to fine 
sandy loam; a few finer textured or coarser textured layers 
occur. Filaments of lime are common in the lower part of the 


C1 horizon. Depth to the strongly contrasting IIC2 horizon 
ranges from 20 to 40 inches, but is commonly about 30 inches. 
The II1C2 horizon is sand, gravelly sand, or gravelly loamy 
sand. Gravel content ranges from 4 to 35 percent. The pH 
value is seldom below 8.0 and ranges to as much as 8,4, 

Maripo sandy loam (Ma).—This mapping unit is 
parallel to intermittent stream channels. It occurs through- 
out the survey area, but is most extensive parallel to the 
east side of the White Tank Mountains. Areas are long 
and narrow and range from 2 to 150 acres in size, but are 
generally about 40 acres, 

Included with this soil in mapping are small arenas of 
Antho sandy loam, 0 to 1 percent slopes; Valencia sandy 
loam; Coolidge sandy loam and small arcas of other soils 
similar to the Maripo soils, but gravelly throughout. The 
total extent of all included soils seldom exceeds 15 to 20 
percent. 

This Maripo soil is used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, 
sorghum, barley, whent, grapes, citrus, safflower, and 
truck crops. A few areas are used as homesites. Capability 
unit IIIs—-7 irrigated, subclass VIIs dryland; Loam Up- 
land range site; horticultural group 4; wildlife habitat 
group 4 trigated, 11 dryland. 


Mohall Series 


The Mohall series consists of deep, well-drained soils 
that have visible amounts of lime at a moderate depth. 
These soils formed on old alluvial fans and valley plains. 
The alluvium was derived from granite, rhyolite, schist, 
and some material from neutral and basic igneous rocks 
and limestone. Slopes are 0 to 1 percent. Elevations are 
1,000 to 1,450 fect. In areas not ulies utd, the vegetation 
is creosotcbush, bursage, cactus, annual weeds and grasses, 
and scattered mosquite and paloverde trees. The average 
annual rainfall is 6 to 8 inches, the mean annual air tem- 
perature is 68° to 74° F, and the frost-free senson is 250 
to 300 days. 

In a representative profile the surface layer is brown 
clay loam about 12 inches thick. The subsoil is yellowish- 
red and reddish-brown clay loam to a depth of 35 inches 
and light-brown loam to a depth of 42 inches. The under- 
lying material is light-brown very fine sandy loam to a 
depth of 60 inches. The soil contains large concentrations 
of lime below a depth of 26 inches. It is moderately alkaline 
throughout and strongly effervescent to violently 
effervescent. 

Permeability is moderately slow. Runoff is modium, 
and the erosion hazard is slight. The available water 
capacity is 10 to 12 inches. Roots penetrate to a depth of 
60 inches or more. 

Mohall soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, small 
grains, sugar beets, sorghum, safflower, citrus, grapes, and 
truck crops. A few areas are used as homesites. 

Representative profile of Mohall clay loam, 63 feet 
west and 0.3 mile south of northeast corner of sec. 33, 
T. 4 N., R. 1 W. in a cultivated field northeast of 
Beardsley: 

Ap—0 to 12 inches, brown (7.5YR. 5/4) clay loam, dark brown 
(7.5YR 4/4) when moist; massive; slightly hard when 
dry, friable when moist, slightly sticky and plastic 
when wet; common fine roots; common fine inter- 
stitial pores; strongly effervescent; moderately alka- 
line; abrupt, smooth boundary. 
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B21t—12 to 26 inches, yellowish-red (5YR 5/6) clay loam, 
reddish brown (5YR 4/4) when moist; weak, coarse, 
prismatic structure parting to weak, fine, subangular 
blocky; hard when dry, friable when moist, slightly 
sticky and plastic when wet; few fine roots; few fine 
tubular pores; many thin clay films on ped faces; 
slightly effervescent; moderately ulkaline; clear, wavy 
boundary. 

B22tca—26 to 35 inches, reddish-brown (SYR 5/4) clay loam, 
reddish brown (5YR 4/4) when moist; weak, medium, 
subangular blocky structure; hard when dry, friable 
when moist, slightly sticky and plastic when wet; few 
fine roots; common very fine tubular pores; few fine 
gravel; common thin clay films on peds; violently 
effervescent; few, fine, distinct, pink (7.5YR 8/4) 
lime segregations and common, fine, distinct, pink 
(7.5YR 8/4) (7.5YR 8/4) filaments of lime; mod- 
erately alkaline; clear, wavy boundary. 

B3tea—35 to 42 inches, light-brown (7.5YR 6/4) heavy loam, 
brown (7.5YR 5/4) when moist; massive; hard when 
dry, friable when moist; slightly sticky and plastic 
when wet; very few fine roots; common very fine 
tubular pores; few thin clay films on peds; violently 
effervescent; few, large and medium, light-brown 
(7.5YR 6/4) lime segregations and common, fine and 
medium, extremely hard lime concretions; moderately 
alkaline; gradual, wavy boundary. 

Cca—42 to 60 inches, light-brown (7.5YR 6/4) very fine 
sandy loam, brown (7.5YR 4/4) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; very few very 
fine roots; common very fine tubular pores; strongly 
effervescent; common, medium, distinet, pink (75YR 
7/4) lime mottles; few, medium, extremely hard lime 
concretions; moderately alkaline. 


The solum ranges from 20 to 50 inches or more in thickness, 
Depth to carbonate accumulation ranges from 12 to 36 inches, 
he A horizon has hue of 7.5YR and 10YR, value of 5 to 6 
dry and 3 to 5 moist, and chroma of 2 to 6 dry and moist. It is 
sandy loam, loam, clay loam, or clay. In areas not cultivated 
the A horizon is generally nonealeareous but in cultivated 
areas it is mixed with part of the calcareous B horizon. The B 
horizon has hue of 7.5YR and 5YR, valuc of 5 or 6 dry and 
3 to 5 moist, and chroma of 4 to 6 dry and moist. It is clay 
loam or sandy clay loam, It ranges from weak to medium, fine 
to moderate, subangular blocky. In many places, the B3 
horizon is massive. In areas not cultivated, a loam B1 horizon 
is common. The Cca horizon has hue of 7.5YR and 4YR, 
value of 5 or 6 dry and 3 to 5 moist, and chroma of 4 to 6 dry 
and moist. It ranges from sandy loam to heavy loam. Gravel 
content ranges from 0 to 15 percent. 

Mohall sandy loam (Mo).—This nearly level soil is on 
alluvial fans and valley plains. It occurs throughout the 
survey area. The surface is smooth. Slopes are generally 
less than 1 percent. Areas are oblong and are generally 
about 25 acres, but range from 3 to 120 acres in size. 

The profile of this soil 1s similar to the one described as 
representative of the series, but the surface layer is sandy 
loam. It is generally about 12 inches thick, but ranges from 
6 to 18 inches in thickness. In some areas the surface layer 
is as much as 10 percent fine to medium gravel, but in 
other areas it is loamy sand or fine sandy loam. 

Included with this soil in mapping are small areas of 
Laveen sandy loam, Coolidge sandy loam, Valencia sandy 
loam, and Tremant loam. Each included soil makes up 
about 2 percent of the mapping unit. 

This Mohall soil is used for cotton, alfalfa, sugar beets, 
small grains, truck crops, grapes, safflower, and citrus. 
Some areas are used for range. Capability unit 1-2 
irrigated, subclass VII¢ dryland; Loam Upland range site; 
horticultural group 2; wildlife habitat group 1 irrigated, 
11 dryland. 

Mohall loam (Mp).—This nearly level soil is on old 
alluvial fans and valley plains. It occurs throughout the 


survey area. Slopes are generally less than 1 percent, but 
a few short side slopes are more than 1 percent. Areas are 
generally oblong. They are gencrally nbeut 35 acres, but 
range from 4 to 600 acres in size. 

The profile of this soil is similar to the one described as 
representative of the series, but the surface layer is loam 
6 to 16 inches thick. Included in mapping are small areas 
of Laveen loam, 0 to 1 percent slopes; Estrella loam; 
Gilman loam, 0 to 1 percent slopes; and ‘lremant loam. 
Each included soil makes up about 2 percent of the map- 
ping unit. 

This Mohall soil is used for cotton, alfalfa, small grain, 
sorghum, sugar beets, grapes, safflower, citrus, and truck 
crops. Parts of the cities of Phoenix and Peoria are on 
this soil. Some areas are used for range. Capability unit 
T-1 irrigated, subclass VITc dryland; Loam Upland 
range site; horticultural group 2; wildlife habitat group 1 
irrigated, 11 dryland. 

Mohali clay loam (Mr).—This nearly lovel soil is on old 
alluvial fans and valley plains. Slopes are slightly convex 
and generally less than 1 percent. Areas are Jong and 
narrow and about 90 acresin s 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Laveen 
loam, 0 to 1 percent slopes; Estrella loam; Tucson loam; 
Tremant loam; and Vecont loam. Included soils make up 
about 10 percent of the mapping unit, 

This soil is used for cotton, alfalfa, sorghum, sugar 
beets, small grain, safflower, citrus, and vegetables. Parts 
of the cities of Phoenix, Peoria, and Glendale are on this 
soil. Some areas are used for range. Capability unit I-1 
irrigated, subclass VIIc dryland; Loam Upland range 
site; horticultural group 2; wildlife habitat group 1 ir- 
rigated, 11 dryland. 

Mohall clay (Ms).—This level to nearly level soil is on 
old valley plains in the southern half of the Salt River 
Valley. The surface area is smooth. Slopes are generally 
less than 1 percent. Areas range from 3 to 200 acres in size, 
but average about 20 acres. 

The profile of this soil is similar to the one described as 
representative of the series, but the surface layer is clay 
10 to 19 inches thick. When dry, the soil commonly has 
cracks at the surface % to 1 inch wide and 4 to 10 inches 
deep. 

Included with this soil in mapping are small areas of 
Trix clay loam; Glenbar clay; Cashion clay, saline-alkali; 
Vecont clay; Avondale clay; and Mohall clay loam; and. a 
few areas of Mohall clay where the surface layer is darker 
colored than is typical. The total extent of all included 
soils is about 15 to 20 percent. 

This Mohall soil is used for cotton, alfalfa, small grain, 
sorghum, sugar beets, and safflower. Parts of the cities of 
Peoria and Phoenix are on this soil. Some areas are used 
for range. Capability unit TJJs-3 irrigated, subclass 
VIIs dryland; Loam’ Upland range site; horticultural 
group 2; wildlife habitat group 3 irrigated, 11 dryland. 

Mohall-Tremant complex, 0 to 3 percent slopes 
(MTB).—This nearly level mapping unit is on valley 
plains dissected by shallow stream channel branches 
spaced at about 200- to 500-foot intervals. The surface 
is undulating. Slopes are generally less than 1 percent, 
but a few short side slopes are as much as 3 percent. 

This mapping unit is about 40 percent Mohall loam, 
10 percent Mohall clay loam, 20 percent a Tremant 
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gravelly loam that has 0 to 3 percent slopes, and 15 per- 
cent Estrella loam. These soils have profiles similar to 
the ones described as representative of their respective 
series, but. the Mohall loam has a 6- to 12-inch surface 
layer and the Tremant soil has a surface layer of gravelly 
loam. Mohall soils have 0 to 1 percent slopes and are in 
areas surrounding Tremant gravelly loam. The surface 
is stable in these areas. The Tremant soil is in long, 
narrow, convex areas covered with a desert pavement. 
The Estrella soil is in small, elongated areas adjacent to 
or in concave stream channels. Deposition is occurring in 
these areas. 

Included with this unit in mapping are small, oval- 
shaped arcas of soils that have been reworked by rodents. 
These soils have profiles similar to Rillito and Coolidge 
soils and make up about 10 percent of the unit. Also 
included are small areas of Laveen loam, 0 to 1 percent 
slopes, and Gilman loam, 0 to 1 percent slopes, These 
soils make up about 5 percent of the unit. 

This mapping unit is used for range. It is not culti- 
vated. A few areas northwest of Beardsley are used as 
homesites. Capability subclass VIIs dryland; Loam Up- 
land range site; horticultural group 2; wildlife habitat 
group 11 dryland. 

Mohall-Laveen association (MV).—This nearly level 
mapping unit is on valley plains and old alluvial fans. It 
is dissected by shallow stream channels spaced at 200- to 
500-foot intervals. Slopes are generally less than 1 per- 
cont, but are more than 1 percent in a few areas near 
stream channels. Areas are eee and narrow and about 
50 acres in size. 

This mapping unit is about 25 percent. Mohall clay 
loam, 20 percent Mohall loam, 20 percent Laveen loam, 
0 to 1 percent slopes, and 15 percent Laveen sandy loam. 
These soils are in fairly large areas. The Mohall soils 
have profiles similar to the one described as representa- 
tive of the series, but the Mohall loam has a 6- to 12-inch 
surface layer. The Laveen soils have profiles similar to 
the one described as representative of the series, but 
Laveen sandy Joam has a 6- to 14-inch surface layer. 

Included with this unit in mapping are a few areas of 
Estrella loam; Gilman loam, 0 to 1 percent slopes; and 
Tremant gravelly clay loam. Included soils make up 
about 20 percent of the unit. 

This mapping unit is nsed for range. A few houses have 
been built on. these soils in the area northwest of Sun 
City. Capability subclass VIIce dryland; Loam Upland 
range site; horticultural group 2; wildlife habitat group 
11 dryland. 


Perryville Series 


The Perryville series consists of deep, well-drained soils 
that have large amounts of lime at or near the surface. 
These soils formed on old alluvial fans and stream ter-~ 
races. The alluvium was derived from basalt, limestone, 
andesite, rhyolite, and rhyolitic tuff and some granite 
and quartzite. Slopes are 0 to 3 percent. Elevations 
are 800 to 1,400 feet. The native vegetation is creosote- 
bush, cactus, and scattered mesquite and paloverde 
trees. Precipitation is 6 to 8 inches, the mean annual air 
temperature is 69° to 74° F, and the frost-free season is 
250 to 300 days. 


S0IL SURVEY 


Tn a representative profile the surface layer is very pale 
brown gravelly loam about 8 inches thick. The underlying 
material is very pale brown gravelly loam and sandy loam 
to a depth of 65 inches and very pale brown very gravelly 
loamy sand to a depth of 72 inches. The soil is extremely 
calcareous and is moderately alkaline. The pebbles are 
lime nodules. 


Permeability is moderate. Runoff is slow to medium, 
and the erosion hazard is slight to moderate depending 
upon slope. The available water capacity is 6 to 7 inches. 
Roots penetrate to a depth of 60 inches or more. 

Perryville soils are used for cotton, alfalfa, small grains, 
sugar beets, and safflower. Parts of Sun City and Phoenix 
are on these soils. Some areas are used for range. 

Representative profile of Perryville gravelly loam, 
0 to 1 percent slopes, 615 fect north and 579 feet east of 
southwest corner of SEY of sec. 9, T. 3 N., R. 1 E. about, 
1.5 miles northeast of Sun City: 


Ap—O to 9 inches, very pale brown (10YR 6/8) gravelly loam, 
brown (10YR. 5/3) and very pale brown (10¥R 7/3) 
when moist; weak, fine, granular structure; slightly 
hard when dry, friable when moist, sticky and plastic 
when wet; few fine roots; violently effervescent; 
20 percent medium and fine, white (10YR 8/2), 
semi-rounded lime concretions (gravel); moderately 
alkaline; abrupt, smooth boundary. 

Clea—9 to 16 inches, very pale brown (10YR 7/3) gravelly 
loam, brown (10¥R 5/8) and light gray (1OYR 7/2) 
when moist; massive; hard when dry, very friable when 
moist, sticky and plastic when wet; few fine roots; few 
fine tubular and many fine interstitini_ pores; violently 
effervescent; 35 percent white (10YR 8/2) semi- 
rounded lime concretions (gravel); moderately al- 
kaline; clear, smooth boundary. 

C2ca—16 to 27 inches, very pale brown (10YR. 7/3) gravell 
loam, brown (10YR. 5/3) and very pale brown (10Y 
7/3) when moist; massive; very hard when dry, 
friable when moist, sticky and plastic when wet; few 
fine roots; common fine interstitial pores; violently 
effervescent; 40 pereent white (1OYR 8/2), extremely 
hard, semi-rounded lime concretions (gravel); mod- 
erately alkaline; clear, smooth boundary. 

C3ca—27 to 38 inches, very pale brown (10YR 7/3) sravelly 
loam, brown (10YR 5/3) and very pale brown (10Y 
7/3) when moist; hard when dry, friable when moist, 
sticky and plastic when wet; few very fine roots; 
common fine tubular and many fine interstitial pores; 
violently effervescent; 24 percent white (10YR 8/2), 
extremely hard, somi-roundcd lime concretions (grav- 
el); moderately alkaline; clear, smooth boundary. 

C4ca—38 to 56 inches, very pale brown (1OYR 7/3) sandy loam, 
pale brown (10YR. 6/3) and very pale brown (10YR 
7/3) when moist; massive; very hard when dry, firm 
when moist, slightly sticky and slightly plastic when 
web; many fine tubular pores; violently effervescent; 
5 percent white (IOYR 8/2), extremely hard, semi- 
rounded lime concretions and many soft lime masses; 
moderately alkaline; clear, smooth boundary. 

C5ca—56 to 65 inches, very pale brown (10 YR 7/3) sandy loam, 
dark yellowish brown (10YR 4/4) and very pale 
brown (10YR. 7/3) when moist; massive; very hard 
when dry, firm when moist, slightly sticky and slightly 
plastic when wet; common fine tubular and inter- 
stitial pores; 10 percent cobbles; violently effervescent; 
many, white (LOYR 8/2), semi-rounded, soft lime 
masees and a few lime concretions that form a weakly 
cemented pan in places; moderately alkaline; abrupt, 
smooth boundary. 

IIC6—65 to 72 inches, very pale brown (10 YR 7/4) very gravel- 
ly loamy sand, brown (10YR 5/3) when moist; single 
grained; loose when dry and moist, nonsticky and non- 
plastic when wet; many fine interstitial pores; about 
50 percent gravel; strongly cffervescent; moderately 
alkaline. 
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The soil has hue of 1OYR or 7.5YR, value of 6 or 7 dry and 4 
to 7 moist, and chroma of 2 to 4 dry and moist. The A horizon 
is loam, gravelly loam, sandy loam, gravelly sandy loam, or 
sandy loam. The Cea horizon is loam, gravelly loam, sandy 
loam, gravelly sandy loam, or very gravelly loamy sand. The 
soil between depths of 10 and 40 inches is more than 40 percent 
calcium carbonate by weight and is 15 to 35 percent coarse 
fragments that are mostly lime nodules or concretions. In 
places there is a 2- to 10-inch Cl horizon. Depth to the IIC6 
horizon is 40 inches or more. 

Perryville sandy loam (Pa).—This nearly level soil is 
on old alluvial fans, valley plains, and stream terraces. It 
occurs throughout the survey area, but is prevalent in the 
northern part of the Buckeye Valley. Slopes are slightly 
convex and generally less than 1 percent. Areas range 
from 3 to 50 acres in size, but are generally about 15 acres. 

The profile of this soil is similar to the one described as 
representative of the series, but the surface layer is sand 
loxm 6 to 12 inches thick. Included in mapping are small 
areas of Laveen sandy loam, Coolidge sendy loam, and 
Rillito sandy loam, 0 to 1 percent slopes. Included soils 
make up about 15 percent of the mapping unit. 

This Perryville soil is used for cotton, alfalfa, small 
grain, sugar bects, and safflower. A few areas are used as 
homesites. Some areas are used for range. Capability unit 
Ts-7 irrigated, subclass VIIs dryland; Loam Upland 
range site; horticultural group 6; wildlife habitat group 1 
irrigated, 11 dryland. 

Perryville loam, saline-alkali (Pb).—This mapping unit 
is on old alluvial fans and valley plains near Tonopah and 
Wintersburg. The surface is convex. Slopes are generally 
less than 1 percent, but in a few areas they are about 1.5 
percent. Areas are oblong in shape and about 40 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but it is strongly to very 
strongly alkaline and slightly saline to moderately saline 
between depths of 10 and 30 inches. 

Included with this soil in mapping are small areas of 
Rillito loam, 0 to 1 percent slopes; Laveen loam, saline- 
alkali; and Coolidge sandy loam. Also included are small 
areas of other soils similar to Perryville soils. These soils 
have strata of gravelly sand and gravelly loamy sand or, 
in places, an older, buried soil below a depth of 30 inches. 
Included soils make up about 20 percent of the unit. 

This Perryville soil is used for range. It is seldom culti- 
vated. Capability unit I[Is-9 irrigated, subclass VIIs dry- 
land; Saline Upland range site; horticultural group 5; 
wildlife habitat group 5 irrigated, 14 dryland. 

Perryville gravelly loam, 0 to 1 percent slopes (PeA).— 
This nearly level soil is on old alluvial fans, valley plains, 
and stream terraces. It occurs throughout the survey 
area. Slopes are slightly convex and generally less than 1 
percent. Areas range from 3 to 350 acres in size, but 
are generally about 15 acres. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Rillito 
loam, 0 to 1 percent slopes; Tremant loam; Coolidge 
sandy loam; and Laveen loam, 0 to 1 percent slopes. ‘The 
Rillito soil makes up about 10 percent of the mapping 
unit and each of the other included soils about 4 percent. 

This Perryville soil is used for cotton, alfalfa, safflower, 
barley, and sugar beets. Parts of Sun City and Phoenix 
are on this soil. Some areas are used for range. Capability 
unit IIs-7 irrigated, subclass VIIs dryland; Loam Upland 


range site; horticultural group 6; wildlife habitat group 1 
irrigated, 11 dryland. 

Perryville gravelly loam, 1 to 3 percent slopes (PeB).— 
This gently sloping soil is on old alluvial fans and stream 
terraces. It occurs throughout the survey area, but is 
most extensive near Perryville and McMicken Dam. 
Slopes are generally convex. They range from 1 to 3 
ponent but a few short side slopes are nearly 5 percent. 
Runoff is medium, and the crosion hazard is moderate. 
Areas range from 2 to 108 acres in size, but are generally 
about 15 acres. 

Included with this soil in mapping are small areas of 
Rillito loam, 1 to 3 percent slopes; Laveen loam, 1 to 3 
percent slopes; and Coolidge sandy loam. Also included 
are a few areas of soils near Tonopah and Wintersburg 
that are affected by saline and alkali salts and a fow 
areas where the surface layer is gravelly sandy loam. 
Included soils make up about 20 percent of the mapping 
unit. 

This Perryville soil is used for cotton, alfalfa, small 
grains, and safflower. A few areas are used as homesites, 
and a few areas are used for range. Capability unit 
Tle-7 irrigated, subclass VIIe dryland; Loam Upland 
range site; horticultural group 6; wildlife habitat group 1 
irrigated, 11 dryland. 

Perryville-Rillito complex, 0 to 3 percent slopes 
(PRB).—This nearly level to gently sloping mapping unit 
is on old alluvial fans and valley plains. It is dissected by 
shallow stream channels, 1 foot to 3 feet deep, at about 
50- to 200-foot intervals. Slopes are generally slightly 
convex and less than 1 percent, but a few short side slopes 
are nearly 3 percent. 

This mapping unit is about 35 percent a Perryville loam 
that has 0 to 1 percent slopes, 30 percent a Rillito gravelly 
loam that has 0 to 1 percent slopes, 10 percent a Perryville 
sandy loam that has 1 to 3 percent slopes, and 10 percent 
Rillito gravelly sandy loam that has 1 to 3 percent slopes. 
Perryville soils surround Rillito soils and are nearly 
gravel free. Rillito soils are on slightly higher, ridgelike 
positions, and 20 to 50 percent of the surface is covered 
with gravel. 

Included with this unit in mapping are small areas of 
Antho sandy loam, 0 to 1 percent slopes; Coolidge sandy 
loam; Laveen sandy loam; and Gunsight gravelly loam, 
0 to 1 percent slopes. Included soils make up about 15 
percent of the mapping unit. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass VIIs dryland; Loam Upland range 
site; horticultural group 6; wildlife habitat group 11 
dryland. 


Pinal Series 


The Pinal series consists of shallow, well-drained soils 
that are less than 20 inches deep over a silica-lime ce- 
mented hardpan. These soils formed in old, gravelly or 
cobbly valley-fill material derived from mixed rocks on 
old alluvial fans and stream terraces. The rocks are 
chiefly granite, andesite, basalt, limestone, and tuff. 
Slopes are 0 to 3 percent. Elevations are 800 to 1,400 feet. 
In areas not irrigated, the vegetation is creosotebush, 
paloverde trees, cholla cactus, and ocotillo. The average 
annual rainfall is 6 to 8 inches, the mean annual air temper- 
ature is 70° to 74° F, and the frost-free scason is 270 to 
320 days. 
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In a representative profile the surface layer is light 
yellowish-brown loam about 8 inches thick. The underlying 
material is light yellowish-brown cobbly loam to a depth 
of 12 inches. It is underlain by a white, indurated, silica- 
lime cemented hardpan. The soil is strongly alkaline and 
calcarcous throughout. : 

Permeability is moderate in the upper part, but the pan 
is nearly impermeable. Runoff is medium, and the erosion 
hazard is slight to moderate. The available water capacity 
is 1 to 2 inches. Roots penetrate to a depth of less than 
20 inches. : 

Pinal soils are used for range and are seldom cultivated. 
A fow areas are used as homesites. 

Representative profile of Pinal loam, 0 to 1 percent 
slopes, 170 feet south and 10 feet east of northwest 
corner of NEXNW3 of sec. 2, T. 2 N., R. 1 W. in an un- 
cultivated area near Luke Air Force Base: 

Al—O0 to 8 inches, light yellowish-brown (10YR 6/4) loam, 
dark brown (JOYR 4/3) when moist; weak, coarse, 
platy structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
many very fine roots; common very fine tubular 
pores; strongly cffervescent; strongly alkaline; abrupt, 
smooth boundary. 

Clea—8 to 12 inches, ‘light yellowish-brown (10YR 6/4) 
cobbly loam, dark brown (10YR 4/3) when moist; 
massive; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; many 
very fine roots; many very fine tubular pores; coarse 
fragments are 50 percent reck and 50 percent 
duripan fragments; violently effervescent; strongly 
alkaline; abrupt, smooth boundary. 

C2sicam—12 inches, white (10YR. 8/2), indurated, silica-lime 
cemented duripan that has thin laminar layer on 
upper surface, very pale brown (10YR 7/3) when 
moist; violently effervescent; very strongly alkaline. 


Depth to the silica-lime cemented duripan ranges from 4 to 
20 inches. The A and C1 horizons have hue of 10YR to 7.5YR, 
value of 5 to 7 dry and 4 or 5 moist, and chroma of 1 to 4 dry 
and moist. These horizons range from very finesandy loam to loam 
and the gravelly or cobbly analogs of each. About half of the 
conrse fragments are angular pan fragments and haif are rock. 
In places the pan consists of several }4- to 2-inch strongly 
cemented layers separated by strata of soft material. In places 
the soil contains excessive amounts of salt. 

Pinal loam, 0 to 1 percent slopes (PsA).—This nearly 
level soil ié.on old stream terraces, mainly along the Agua 
Fria River near Luke Air Force Base. The surface is 
slightly convex. Slopes are generally less than 1 percent. 
Areas range from 8 to 40 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping aro small areas of Pinal 
loam, 1 to 3 percent slopes; La Palma very fine sandy loam ; 
Toltec loam; Gunsight gravelly loam that has 0 to 1 
percent slopes; and a few small areas of soils that are more 
than 20 inches deep over the pan. The total extent of all 
included soils seldom exceeds 15 percent of the mapping 
unit, 

This Pinal soil is cultivated only when it is within fields 
of better soils. It is used for range. Capability unit [Vs-5 
irrigated, subclass VIIs dryland; Loam Upland range site; 
horticultural group 7; wildlife habitat group 7 irrigated, 
11 dryland. 

Pinal loam, 1 to 3 percent slopes (PsB).—This gently 
sloping soil is on old alluvial fans at the base of mountains 
and low hills. The surface is convex. Slopes range from 
1 to 3 percent, but in a few areas are nearly 9 percent. The 
erosion hazard is moderate. Areas range from 5 to 50 
acres in size. 


Included with this soil in mapping are a few areas of a 
Gunsight gravelly loam that has 1 to 3 percent slopes; 
Coolidge gravelly sandy loam, 1 to 3 percent slopes; La 
Palma very fine sandy loam; Rillito loam, 1 to 3 percent 
slopes; and a Cherioni very gravelly fine sandy loam that 
has 3 to 5 percent slopes. Also included are some areas of 
soils near the base of mountains that have more than 15 
percont of the surface covered with gravel and have weakly 
to strongly cemented pans. The total extent of all included 
soils seldom exceeds 20 percent of the mapping unit. 

This Pinal soil is used for range, It is not cultivated. 
Capability subclass VIIe dryland; Loam Upland range 
site; horticultural group 7; wildlife habitat group 11 
dryland. 

Pinal gravelly loam (PT).—This nearly level to gently 
sloping soil is on old alluvial fans around the margins of 
low hills and mountains and on stream terraces. Some 
fans extend several miles from the mountains, On the 
tops of fans slopes are seldom more than 1 percent, but 
short side slopes are as much as 3 percent. Areas are 
oblong and range from 100 to 500 acres in size. 

The profile of this soil is similar to the one described 
as representative of the series, but 30 to 40 percent of 
the surface is covered with gravel and a few cobbles 
and about 60 percent of the gravel is pan fragments. 
Some areas are cobbly. Areas on the sides of fans near 
drainageways are generally shallower over the indurated 
pan and the pan is often exposed, 

Included with this soil in mapping are a few areas of 
soils on the tops of fans that are more than 20 inches 
deep over the pan, a few areas where the pan_is only 
strongly cemented, and some areas north of Phoenix 
where slopes are nearly 10 percent. Also included are a 
few areas of a Gunsight gravelly loam that has 0 to 1 
percent slopes and Cherioni very gravelly loam, 1 to 3 
percent slopes. Included soils make up about 15 percent 
of the mapping unit. . 

This Pinal soil is used for range. It is not cultivated. 
Capability subclass VIIs dryland; Loam Upland range 
site; horticultural group 7; wildlife habitat group 11 
dryland. 

Pinal-La Palma loams, 1 to 3 percent slopes (PvB).— 
This gently sloping mapping unit is on old stream ter- 
races in the vicinity of Luke Air Force Base. The soils 
ate very shallow, shallow, and moderately deep. Ridges 
are low, and side slopes are short. Slopes are 1 to 3 per- 
cent. The erosion hazard is moderate. 

This mapping unit is about 50 percent Pinal loam, | to 
3 percent slopes; 25 percent La Palma very fine sandy 
loam; and 15 percent Toltec loam. The Pinal soil is on 
the highest positions. It is on long, narrow, convex, ridge~ 
like positions and ig hummocky. The La Palma soil is on 
slightly concave side slopes. These small, circular areas 
are at the outer edges of areas of the Pinal soil. The Toltec 
soil is in concave swales 1 foot to 5 feet below the surface. 

Included with this unit in mapping are areas of Laveen 
loam, saline-alakli, and some areas of Pinal soils that are 
strongly alkaline. The total extent of all included soils 
seldom exceeds 10 percent. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass Vile dryland. Pinal soil in Loam 
Upland range site; horticultural group 7; wildlife habitat 
group 11 dryland. La Palma soil in Saline Upland range 


- site; horticultural group 5; wildlife habitat group 14 


dryland. 
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Pinal-Suncity complex, 0 to 3 percent slopes (PWB).— 
This nearly level to gently sloping mapping unit is on very 
old alluvial fans and stream terraces. It is most extensive 
about 4 miles north of Sun City, on both sides of the Agua 
Fria River. Slopes are generally less than 1 percent, but in 
a few areas near the base of the mountains they are nearly 
3 percent. In some areas the surface is almost gravel free, 
but in other areas the gravel content ranges to as much as 
90 percent. 

This mapping unit is about 55 percent a Pinal gravelly 
loam that has 0 to 3 percent slopes and 35 percent a Sun- 
city gravelly loam. The Pinal soil has a profile similar to 
the one described as representative of the series, but the 
surface is covered with gravel. The Suncity soil has the 
profile described as representative of the series. The Sun- 
city soil is in oval areas about 50 feet in diameter. It is 
surrounded by the Pinal soil. 


Included with this unit in mapping are small areas of 
Beardsley and Gunsight soils. Included soils make about 
10 percent of the unit. 


This mapping unit is used for range. It is not cultivated. 
A few areas are used as homesites. Capability subclass 
VIIs dryland; Loam Upland range site; horticultural 
group 7; wildlife habitat group 11 dryland. 


Pinamt Series 


The Pinamt series consists of deep, well-drained soils. 
These soils formed on old alluvial fans at the base of 
mountains. The alluvium was derived from stratified very 
gravelly alluvium from mixed rock, including granite, 
er eeneiie, basalt, rhyolite, andesite, and quartzite. 

lopes are dominantly 0 to 5 percent, but range to as much 
as 10 percent. Elevations are 900 to 1,800 feet. The vege- 
tation is creosotebush, bursage, cactus, and scattered 
paloverde, mesquite, and ironwood trees. Precipitation is 6 
to 8 inches, the mean annual air temperature ranges from 
69° to 74° F, and the frost-free season is 250 to 300 days. 

In a representative profile the surface layer is light- 
brown very cobbly loam about 2 inches thick. The subsoil 
is about 33 inches thick. The upper 4 inches is light-brown 
very gravelly sandy loam, the next 16 inches is yellowish- 
red very gravelly sandy clay loam, and the lower 13 inches 
is yellowish-red very cobbly sandy loam. The underlying 
material is very pale brown very gravelly sandy loam. The 
lower part of the subsoil and the underlying material con- 
tain large amounts of lime. The soil is moderately alkaline. 

Permeability is moderately slow. Runoff is medium, and 
the erosion hazard is moderate. The available water ca- 
pacity is 4 to 6 inches. Roots penetrate to a depth of more 
than 60 inches. 

Pinamt soils are used for range. They are not cultivated. 


Representative profile of Pinamt very cobbly loam in 
an area of Pinamt-Tremant complex, 1 to 10 percent 
slopes, 117 feet north and 132 feet east of Wi corner of 
sec, 3, T. 28., R. 1 W. in an uncultivated area in the 
Rainbow Valley: 


A1— to 2 inches, light-brown (7.5YR 6/4) very cobbly loam, 
dark brown (7.5YR 4/4) when moist; weak, thin, 
platy structure; slightly hard when dry, friable when 
moist, slightly sticky and plastic when wet; common 
fine and very fine roots; common fine vesicular and 
common interstitial pores; 60 percent gravel and 
cobbles; slightly effervescent; moderately alkaline; 
abrupt, wavy boundary. 


B1l—2 to 6 inches, light-brown (7.5YR 6/4) very gravelly 
sandy loam, brown (7.5YR 5/4) when moist; massive; 
soft when dry, loose when moist, slightly sticky and 
nonplastic when wet; common fine and very fine roots; 
many fine interstitial and few fine tubular pores; 80 
percent gravel and cobbles; slightly effervescent; 
moderately alkaline; clear, wavy boundary. 

B2tcea—6 to 22 inches, yellowish-red (BYR 5/6) very gravelly 
sandy clay loam, yellowish red (65YR 4/6) when 
moist; weak, medium, subangular blocky structure; 
hard when dry, friable when moist, sticky and plastic 
when wet; common very fine and fine roots; common 
fine tubular and interstitial pores; few thin clay films 
on peds; 60 perecnt gravel and cobbles; strongly effer- 
vescent; common, medium, white (10 YR 8/2) filaments 
of lime and lime spots, very pale brown (LOYR 7/3) 
when moist; moderatcly alkaline; clear, smooth 
boundary. 

B3ea—22 to 35 inches, yellowish-red (BYR. 5/6) very cobbly 
sandy loam, yellowish red (SYR 4/6) when moist; 
massive; slightly hard when dry, friable when moist, 
nonsticky and nonplastic when wet; very few fine 
roots; few fine tubular and many fine interstitial 
pores; 80 percent gravel and cobbles; violently effer- 
vescent; common, medium, white (10 YR 8/2) filaments 
of lime, very pale brown (1OYR 7/3) when moist; 
moderately alkaline; gradual, wavy boundary. 

Cca—35 to 60 inches, very pale brown (10 YR 7/4) very gravelly 
sandy loam, strong brown (7.5YR 5/6) and reddis 
yellow (7.5YR 6/6) when moist; massive; slightly 
hard when dry, very friable when moist, nonsticky 
and nonplastic when wet; very few fine roots; few 
fine tubular and common fine interstitial pores; 50 
percent gravel and cobbles; violently effervescent; 
common, medium, white (1OYR 8/2) lime spots and 
soft masses; moderately alkaline. 


The solum ranges from 15 to 48 inches in thickness. The soil 
is dry in most years, About 30 to 80 percent of the surface is 
covered with gravel, cobbles, and stones. Mean annual soil 
temperature ranges from 72° to 80° F. The Al and B1 horizons 
are noncalcareous to slightly calcareous, and the B2tca, B3ea, 
and Cea horizons are strongly calcareous to violently calcarcous. 
Calcium carbonate content of the Cea horizon ranges from 8 
to 25 percent. 

The Al horizon has hue of 1OYR or 7.5YR, value of 4 to 6 
dry and 3 to 5 moist, and chroma of 3 or 4. It is gravelly and 
very gravelly or cobbly and very cobbly sandy loam, loam, 
or sandy clay loam. The content of gravel and cobbles ranges 
from 30 to 90 percent. In places there is a thin, discontinuous 
A2 horizon. The Bl and B2t horizons commonly have hue of 
7.5YR or 5YR, but hue ranges from 7.5YR to 2.5YR. They 
have valuc ranging from 4 to 6 dry and 3 to 5 moist and chroma 
of 4 to 6, These horizons are dominantly very gravelly sandy 
loam, very gravelly sandy clay loam, very gravelly loam, or 
very gravelly clay loam. They are 35 to 90 percent coarse 
fragments. Structure is mainly weak or moderate, fine or me- 
dium, subangular blocky, but as the content of coarse fragments 
increases the horizons tend to be structureless. Few or common, 
fine or medium spots and filaments of soft lime are in the lower 
part of the B2tca horizon. In places the Cea horizon is weakly 
cemented. It ranges from slightly hard to very hard when dry 
and very friable to firm when moist. 


Pinamt-Tremant complex, 1 to 10 percent slopes 
(PYD).—This gently sloping to steep mapping unit is on 
old alluvial fans that radiate out from the Estrella and 
White Tank Mountains. It is dissected by shallow stream 
channels at about 50- to 100-foot intervals. Elevations 
range from 2 to 20 feet from the bottom of drainageways to 
the top of the fans. Slopes generally are about 3 percent, 
but side slopes of fans range to as much as 10 percent. 
About 40 to 80 percent of the surface is covered with an- 
gular cobbles, gravel, and a few stones. 

This mapping unit is about 40 percent Pinamt very cob- 
bly loam and 30 percent Tremant soils. The Pinamt soil 
is on some side slopes and the upper slopes of alluvial fans. 
It has the profile described as representative of the series. 
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About 30 to 80 percent of the surface is covered with 
cobbles, gravel, and a few stones. Slopes range from 2 to 
10 percent. The ‘T'remant soils are in the center of alluvial 
fans. They have profiles similar to the one described as 
representative of the series, but their surface layer ranges 
from gravelly sandy loam to gravelly clay loam. About 20 
to 50 percent of the surface is covered with gravel and a 
few stones and cobbles, Slopes range from 1 to 3 percent. 

Included with this unit in mapping are areas of a 
Gunsight gravelly loam that has 3 to 10 percent slopes; 
Altho gravelly sandy lonm, 1 to 3 percent slopes; a 
Rillito gravelly loam that has 1 to 3 percent slopes; Ebon 
gravelly loam that has | to 3 percent slopes; and a Carrizo 
gravelly sandy loam that has 1 to 3 percent slopes. 
Included soils make up about 30 percent of the unit. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass VIJe dryland. Pinamt soils in Clay 
Upland range site; horticultural group 2; wildlife habitat 
group 11 dryland. Tremant soils in Loam Upland range 
site; horticultural group 2; wildlife habitat group 11 
dryland. 


Rillito Series 


The Rillito series consists of deep, well-drained soils 
that are high in content of lime. These soils formed on 
old alluvial fans and stream terraces in alluvium derived 
from a wide variety of rock, peng andesite, basalt, 
granite-gneiss, schist, and limestone. Slopes range from 
0 to 20 percent. Elevations are 800 to 1,400 feet. The 
vegetation is creosotebush, cactus, annual weeds and 
grasses, and scattered mesquite and paloverde trees. 
The climate is arid continental. The average annual 
rainfall is 6 to 8 inches, the mean annual air temperature 
is 68° to 71° F, and the frost-free season is 250 to 300 
days. 

Tn o representative profile the surface layer is very 
pale brown loam about 2 inches thick. The underlying 
material is 8 inches of light yellowish-brown fine sandy 
loam, 9 inches of light-brown gravelly loam, and 56 
inches of pink, pinkish-white, very pale brown, and light 
pil ibaa gravelly loam and gravelly sandy loam. 
The underlying material contains soft masses, filaments, 
and concretions of lime. The soi! is moderately alkaline 
throughout. 

Permeability is moderate. Runoff is slow to medium, 
and the erosion hazard is slight to moderate depending on 
slope. The available water capacity is 5 to 8 inches. Roots 
penetrate to e depth of 60 inches and more. 

Rillito soils are used for irrigated crops, recreation, 
wildlife, and range. Irrigated crops are cotton, alfalfa, 
small grain, safflower, and citrus. A few areas are used as 
homesites. 

Representative profile of Rillito loam, 0 to 1 percent 
slopes, 820 feet north and 2,500 feet east of southwest 
corner sec. 9, T. 1 8., R. 6 W. in an uncultivated area 
south of Wintersburg: 

Al—0 to 2 inches, very pale brown (JOYR 7/3) loam, brown 
(7.5YR 5/4) when moist; weak, fine, granular struc- 
ture; slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; common 
fine roots; few fine tubular pores; 8 percent fine, 
medium, and coarse subangular gravel; strongly 


effervescent; moderately alkaline; abrupt, smooth 
boundary. 


C1—2 to 10 inches, light yellowish-brown (10YR 6/4) fine 
sandy loam, brown (7.5YR. 4/4) when moist; massive; 
slightly hard when dry, very friable when moist, 
nonsticky and. slightly plastic when wet; common 
fine roots; few fine tubular pores; strongly effervescent; 
common, fine, pinkish-white (7.5YR 8/2) filaments 
of lime, light brown (7.5YR 6/4) when moist; mod- 
eratly alkaline; clear, wavy boundary. 

C2ca—10 to 19 inches, light-brown (7.5YR 6/4) gravelly 
loam, brown (7.5YR 4/4) when moist; massive; 
slightly bard when dry, very friable when moist, 
nonsticky and slightly plastic when wet; few medium 
and common fine roots; few fine tubular pores; 24 
percent fine, medium, and coarse, subangular, lime- 
coated gravel; violently cfferveseent; many, fine 
and medium, pinkish-white (7.5YR 8/2) filaments 
of lime; common, medium, soft lime masses and lime 
concretions, light brown (7.5YR 6/4) when moist; 
moderately alkaline; clear, wavy boundary. 

C3ca—19 to 32 inches, pink (7.5YR 7/4) gravelly loam, light 
brown (7.5YR 6/4) when moist; massive; slightly 
hard when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; common fine roots; 
common fine tubular and interstitial pores; 30 percent 
fine, medium, and coarse, subangular, lime-coated 
gravel; violently effervescent; many, medium, pinkish- 
white (7.5YR 8/2) filaments of lime, soft masses of 
lime, and lime concretions; moderately alkaline; clear, 
wavy boundary. 

C4ca—32 to’ 41 inches, pinkish-white (7.5YR 8/2), weakly 
lime-cemented gravelly sandy loam and_ pockets of 
pink (7.5YR. 7/4) material, pink (7.5YR 8/4 and 7/4) 
and light brown (7.5YR 5/4) when moist; massive; 
extremely hard when dry, weakly cemented material 
very firm and uncemented part very friable when 
moist, slightly sticky and slightly plastic when wet; 
few medium and common fine roots; few fine inter- 
stitial pores; 40 percent finc, medium, and coarse, 
subangular, lime-coated gravel; vidlently. offer veneen 4) 
common, medium, pinkish-white (7.5YR 8/2) soft 
lime masses and semirounded lime concretions, pink 
(7.5YR 8/4 and 7/4) when moist; moderately alkaline; 
clear, wavy boundary. 

C5ca—41 to 59 inches, very pale brown (10YR 7/3) gravelly 
loam, light brown (7.5YR 6/4) when moist; massive; 
hard and very hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
few fine roots; many fine tubular pores; 25 percent 
fine, medium, and coarse, subangular, lime-coated 
gravel; violently effervescent; common, medium, very 
pale brown (10YR 8/3), soft lime masses and semi- 
rounded lime conerctions; moderately alkaline; 
abrupt, wavy boundary. 

C6—59 to 75 inches, light yellowish-brown (10YR 6/4) gravelly 
sandy loam, dark brown (7.5YR 4/4) when moist; 
massive; slightly hard when dry, very friable when 
moist, nonsticky and nonplastic when wet; few fine 
and medium tubular pores; many medium interstitial 
pores; 45 percent fine, medium, and coarse, subangular 
gravel; strongly effervescent; few, medium, very pale 
brown (10YR 8/3) lime concretions, pink (7.5YR 7/4) 
when moist; moderately alkaline. 

The soil has hue of 7.5YR and 10YR, value mainly of 5 to 
7 dry and 4 to 6 moist, and chroma of 3 to 4 dry and moist. 
The Cea horizon, however, has value of 8 and chroma of 2 or 
less. The soil ranges from strongly to violently effervescent and 
is mildly to strongly alkaline. Depth to the Cea horizon ranges 
from 4 to 14 inches, 

The A horizon is loam, sandy loam, gravelly loam, and gravelly 
sandy loam. Between depths of 10 and 40 inches the texture 
averages gravelly sandy loam or gravelly loam. In places there 
are strata of finer or coarser material. The content of coarse 
fragments ranges from 5 to 60 percent in any one horizon, but 
averages 15 to 35 percent. The Cea horizon is weakly cemented 
to noncemented and has few to many semirounded lime 


concretions. 
Rillito sandy loam, 0 to 1 percent slopes (RaA).—This 
nearly level soil is on old alluvial fans and stream terraces. 
Unless leveled, slopes are convex and are less than 1 
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percent. Areas are dissected by shallow stream channels 
at, 100- to 500-foot intervals. They are generally oval in 
shape and about 10 acres in size. 

The soil has a profile similar to the one described as 
representative of the series, but the surface layer is sandy 
loam 6 to 12 inches thick. 

Included with this soil in mapping are small areas of 
Coolidge sandy loam, Laveen sandy loam, Tremant loam, 
Perryville sandy loam, and Pinal loam, 0 to 1 percent 
slopes. The total extent of all included soils is about 20 
percent. 

This Rillito soil is used for irrigated crops, range, 
recreation, wildlife, and a few homesites. Irrigated crops 
are cotton, alfalfa, small grain, safflower, and citrus. 
Capability unit I[s-6 irrigated, subclass VIIs dryland; 
Loam Upland range site; horticultural group 6; wildlife 
habitat group 2 irrigated, 11 dryland. 

Rillito sandy loam, 1 to 3 percent slopes (RaB).—This 
gently sloping soil is on old alluvial fans. In most places 
slopes are convex. The erosion hazard is moderate. Areas 
are long and narrow and about 50 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is sandy 
loam 8 to 10 inches thick. 

Included with this soil in mapping are small areas of 
Laveen sandy loam; Coolidge gravelly sandy loam, 1 to 3 
percent slopes; Perryville gravelly sandy loam, 1 to 3 
percent slopes; and Pinal loam, 0 to 1 percent slopes. 
Also included are a few sreas where slopes are short and 
are more than 3 percent and a few areas where the surface 
is gravelly. The total extent of all included soils is about 
20 percent. 

This Rillito soil is used for irrigated crops and range. A 
few areas are used as homesites. Only a small acreoge is 
cultivated. Irrigated crops are cotton, alfalfa, barley, saf- 
flower, and citrus. Capability unit Tle-6 irrigated, subclass 
Vile dryland; Loam Upland range site; horticultural group 
6; wildhfe habitat group 2 irrigated, 11 dryland. 

Rillito loam, 0 to 1 percent slopes (RbA).—This nearly 
level soil is on old alluvial fans. Slopes are generally less 
than 1 percent and are slightly convex. Except in cul- 
tivated areas, surface drainage is provided by a dendritic 

attern of shallow stream channels at 50- to 200-foot 
intervals. Areas are long and narrow and about 20 acres 
in size. The soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas of 
Laveen loam, 0 to 1 percent slopes; Perryville gravelly 
loam, 0 to 1 percent slopes; Coolidge sandy loam; and 
Tremant loam. Also included are » few leveled areas 
where the gravelly underlying material has been exposed. 
The total extent of all included soils is about 20 percent. 

This Rillito soil is used for irrigated crops, range, 
recreation, wildlife, and a few homesites, Irrigated crops 
are cotton, alfalfa, barley, safflower, and citrus. -Cap- 
ability unit [Is-6 irrigated, subclass VIIs dryland; Loam 
Upland range site; horticultural group 6; wildlife habitat 
group 2 irrigated, 11 dryland. 

Rillito loam, 1 to 3 percent slopes (RbB).—This gently 
sloping soil is on old alluvial fans. Slopes are convex. 
They are typically less than 2 percent, but a few are short 
and are as much as 5 percent. The erosion hazard is 
moderate. Surface drainage is provided by 2 dendritic 
pattern of shallow stream channels spaced at 50- to 400- 
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foot intervals. Areas are long and narrow and about 20 
acres in size. 

The soil has a profile similar to the one described as 
representative of the series, but the surface layer is loam 
about 10 inches thick and depth to the gravelly under- 
lying material is 2 to 10 inches less than in the representa- 
tive profile. 

Included with this soil in mapping are small areas of 
Laveen loam, 1 to 3 percent slopes; Perryville gravelly 
loam, 1 to 3 percent slopes; and Pinal loam, 1 to 3 percent 
slopes. The total extent of all included soils seldom exceeds 
20 percent. 

This Rillito soil is used for irrigated crops, range, 
recreation, wildlife, and a few homesites. The only acre- 
ages cultivated are those in fields of better soils. The 
crops are cotton, alfalfa, safflower, and citrus. Ca- 
pability unit Ile-6 irrigated, subclass VITe dryland; 
Loam Upland range site; horticultural group 6; wildlife 
habitat group 2 irrigated, 11 dryland. 

Rillito-Harqua complex, 1 to 3 percent slopes (RhB).— 
This mapping unit is on old alluvial fans in the Harquahala 
Valley and in the Tonopah area. It is dissected by 
numerous shallow intermittent stream channels at 200- 
to 500-foot intervals. Slopes are mainly 1 to 3 percent, but 
in a few areas they are less than 1 percent and in some 
they are short and as much as 5 percent. The erosion 
hazard is moderate. Areas are long and narrow and about 
250 acres in size. 

This mapping unit is about 30 percent Rillito gravelly 

loam, Rillito gravelly sandy loam, and Rillito sandy loam; 
about _ 30 percent Harqua gravelly cluy loam, Harqua 
gravelly loum, and Harqua loam; and about 30 percent 
Gunsight gravelly loam and Gunsight gravelly sandy 
loam. Rillito and Gunsight soils are near the center of 
alluvial fans and on steeper side slopes. Harqua soils occur 
as small oval areas also near the center of the alluvial 
fans. They are slightly saline to strongly saline and are 
covered with a varnished desert pavement. Each soil has 
a profile similar to the one described as representative of 
its respective series, but the texture of the surface layer 
varies. 
* Included with this unit in mapping are areas of Gilman 
loam, 0 to 1 percent slopes; Gilman fine sandy loam; 
Antho gravelly sandy loam, 0 to 1 percent slopes; Antho 
sandy loam, 0 to 1 percent slopes; Cusrinn gravelly sandy 
loam; Valencia sandy loam, saline-alkali; Estrella loam; 
and Estrella loam, saline-alkali. Included soils make up 
up about 10 percent of the mapping unit. 

Only a small acreage within fields of better soils is 
cultivated. The rest is used for range. Capability subclass 
Vite dryland. Rillito soils in Loam Upland range site; 
horticultural group 6; wildlife habitat group 11 dryland. 
Harqua soils in Saline Upland range site; horticultural 
group 5; wildlife habitat group 14 dryland. 

Rillito-Perryville complex, 5 to 20 percent slopes 
(RpE).—This mapping unit is on remnants of old stream 
terraces and alluvial fans that are 10 to 75 feet higher 
than the surrounding soils. It is most extensive in the 
vicinity of Luke Air Force Base and Litchfield Park. 
Slopes are complex, are typically 5 to 15 percent but 
range to 20 percent, and are 50 to 500 feet long. Inter- 
mittent drainageways dissect the area at 50- to 200-foot 
intervals leaving many V-shaped gullies 5 to 20 feet 
deep. Runoff is medium, and the erosion hazard is 
moderate. 
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This mapping unit is 30 percent Rillito gravelly loam 
and Rillito sandy loam; 30 percent Perryville gravelly 
loam; 15 percent Gunsight gravelly loam and Gunsight 
gravelly sandy loam; and 15 percent Pinal gravelly loam. 
The Rillito, Gunsight, and Pinal soils are on the crests and 
sides of ridge and hill remnants of dissected old stream 
terraces ad alluvial fans where slopes are dominantly 
5 to 15 percent. Perryville soils are in small depressions 
where slopes are 5 to 8 percent. Hach soil has a profile 
similar to the one described as representative of its 
respective series, but the texture of the surface layer 
varies. 

Included with this unit in mapping are small areas of 
Harqua soils and areas of Caluonhide and Torriorthents, 
eroded, that are strongly saline or alkali, or both. Included 
soils make up about 10 percent of the unit. 

This mapping unit is used for grazing. It is not culti- 
vated. Cavauility subclass VIle dryland; Loam Upland 
range site; horticultural group 6; wildlife habitat group 
11 dryland. 


Rock Outcrop 


Rock outcrop is exposed bedrock, mainly granite-gneiss, 
schist, welded tuff, and basalt. It occurs in intricate 
patterns and is mapped with shallow and very shallow 
soils in steep mountainous areas and on low hills. Slopes 
range from less than 3 to more than 80 percent. Rock 


outcrop is suitable only for recreation, wildlife habitat, 
water supply, and esthetic purposes. 

Rock outcrop-Cherioni complex (RS).—This mapping 
unit is on mountainsides and some low hills of the area. 
It occurs in several county and city parks. Slopes range 
from 5 to 90 percent. Areas are large and irregular in shape. 

This mapping unit is mainly about 65 percent Rock 
outcrop and about 20 percent Cherioni soils, but in some 
areas is less than 50 percent Rock outcrop. The Cherioni 
soils have profiles similar to the one described as represen- 
tative of the series, but in some areas are very cobbly or 
stony. Included in mapping are areas of Gachado soils, 
which make up about 5 to 10 percent of the unit. 

This mapping unit has few uses. The lower slopes are 
occasionally grazed following seasonal rains (fig. 8). Rock 
outcrop in capability subclass VIII dryland. Chavon soil 
in capability subclass Vile dryland; Loam Hills range 
site; horticultural group 7; wildlife habitat group 12 
dryland. 


Suncity Series 


The Suncity series consists of well-drained soils that 
are shallow over an indurated, silica-lime cemented pan. 
These soils formed in valley fill material that was deposited 
on old alluvial fans and old stream terraces. The fill 
material was derived from granite, granite-gneiss, andesite, 
limestone, and basalt. Slopes are 0 to 3 percent. Elevations 
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Figure 8.—Loam Hills range site in poor condition on Rock outcrop-Cherioni complex. 
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are 1,050 to 1,400 feet. The native vegetation is creosote- 
bush, bursage, cactus, annual weeds and grasses, and 
scattered mesquite, paloverde, and ironwood trees. The 
average annua! railfall is about 6 to 8 inches, the mean 
annual air temperature is 69° to 74° F, and the frost-free 
season is 270 to 320 days. 

In a representative profile the surface is light yellowish- 
brown and light brown very gravelly loam and Joam about 
3 inches thick. The subsoil is brown and reddish-brown 
loam and clay loam about 10 inches thick. It is underlain 
by a pinkish-white indurated pan. The soil is moderately 
alkaline and weakly saline to strongly saline. It is gen- 
erally calcareous throughout. 

Permeability is moderately slow in the subsoil, and the 

an is impermeable. Runoff is slow, and the erosion hazard 
1s slight. The available water capacity is about 2 to 3 
inches. Roots penetrate to a depth of less than 20 inches. 

Suncity soils are used for range and wildlife. A few 
areas are used as homesites. 

The Suncity soils in Maricopa County are mapped only 
with Pinal soils. 

Representative profile of Suncity gravelly loam, in an 
area of Pinal-Suncity complex, 0 to 3 percent slopes, 1,300 
feet east and 140 feet north of southwest corner of NW 
of sec. 13, T. 4 N., R. 1 W. in an uncultivated area north 
of Sun City: 


A2—0 to 1 inch, light yellowish-brown (10YR 6/4) and light- 
brown (7.5 YR 6/4) very gravelly loam, dark yellowish 
brown (IOYR 4/4) and dark brown (7.5YR. 4/4) 
when moist; weak, thin, platy structure; slightly hard 
when dry, very friable when moist, slightly sticky and 
plastic when wet; common fine roots; many fine, 
medium, and coarse vesicular pores; 80 percent semi- 
angular gravel; noneffervescent; moderately alkaline; 
abrupt, smooth boundary. 

A&B—1 to 3 inches, light-brown (7.5 YR 6/4) loam and tongues 
of pink (7.5YR 7/4) very gravelly loam from A2 
horizon, brown (7.5YR 5/4) when moist; weak, 
medium, platy structure; slightly hard when dry, very 
friable when moist, slightly sticky and plastic when 
wet; common fine roots, many fine and medium 
vesicular and few fine tubular pores; 10 percent semi- 
angular gravel; strongly effervescent; moderately 
alkaline; abrupt, irregular boundary. 

Bltca—3 to 6 inches, brown (7.5YR 5/4) heavy loam, reddish 
brown (5YR 4/4) moist; weak, very fine, subangular 
blocky structure; slightly hard when dry, very friable 
when moist, slightly sticky and plastic when wet; 
common fine roots; many fine interstitial pores; thin 
patchy clay films on peds; 5 percent semiangular 
gravel; strongly effervescent; moderately alkaline; 
abrupt, smooth boundary. 

B2tcea—6 to 10 inches, reddish-brown (5 YR 4/4) and yellowish- 
red (SYR 4/6) clay loam, reddish brown (5YR 4/3) 
when moist; moderate, fine, subangular blocky struc- 
ture; slightly hard when dry, very friable when moist, 
slightly sticky and plastic when wet; few fine roots; 
few fine tubular and common fine interstitial pores; 
thin patchy clay films on peds; violently effervescent; 
common, fine, pinkish-white (7.5YR 8/2), irregularly 
shaped, soft lime masses and lime filaments; moder- 
ately alkaline; abrupt, smooth boundary. 

B3tea—10 to 13 inches, reddish-brown (5Y R 4/4) and yellowish- 
red (5YR 4/6) very gravelly clay loam, reddish brown 
(SYR 4/3) when moist; 40 percent angular pan frag- 
ments, 1 to 3 inches in diameter, and 20 percent sub- 

. angular gravel. 

Csicam—13 to 14 inches), pinigsh-white (7.5YR, 8/2) and pink 
(7.5YR 8/4 and 5YR 8/3), indurated, silica-lime 
cemented duripan with a thin laminar layer on the 
surface; massive; violently effervescent. 


The A horizon is either an A2 horizon or Al horizon or both. 
It has hue of 7.5YR and 10YR, value of 5 to 7 dry and 3 or 4 


moist, and chroma of 4 to 6 dry and moist. It is sandy loam, 
very fine sandy loam, loam, gravelly very fine sandy loam, 
gravelly loam, very gravelly very fine sandy loam, or very 
gravelly loam, The B horizon has hue of 7.5YR and 5YR, 
value of 4 or 5 dry and 3 or 4 moist, and chroma of 4 to 6 dry 
and moist. It is clay loam or gravelly clay loam. The coarse 
fragment content averages less than 35 percent. The B horizon 
ranges from slightly to strongly saline. Lime filaments and soft 
masses or both occur throughout the B horizon in some places, 
but only in the lower part in others. In places the B3tca horizon 
contains pan fragments. The Csicam horizon is an indurated 
layer that ranges from 6 inches to 3 fect in thickness or it is 
several %- to 3-inch indurated layers separated by softer 
material. 


Toltec Series 


The Toltec series consists of well-drained soils that are 
moderately deep over a weakly cemented to strongly 
cemented, silica-lime pan. Depth to the pan is about 28 
inches. These soils formed in alluvium deposited on old 
stream terraces and alluvial fans. The alluvium was 
derived from a wide mixture of rock, including granite, 
limestone, andesite, schist, tuff, and rhyolite. Slopes are 
less than 1 percent. Elevations are 900 to 1,200 feet. In 
areas not cultivated, the vegetation is creosotebush, 
saltbush, mesquite trees, and annual weeds and grasses. 
The precipitation is 6 to 8 inches, the mean annual air 
temperature is 69° to 74° IF, and the frost-free season is 
250 to 300 days. 

In a representative profile the soil is pale-brown and 
very pale brown loam to a depth of about 28 inches. 
It is underlain by a pinkish-gray, weakly cemented to 
strongly cemented, silica-limo pan that extends to a depth 
of 60 inches. The soil above the pan has a few segregations 
of lime and a few irregularly shaped silica-lime concretions. 
The soil is strongly effervescent to violently effervescent 
and moderately alkaline throughout. In places the pan 
consists of many weakly cemented plates % inch to 2 
inches thick separated by soil material. 

Permeability is moderate above the pan, and the pan is 
slowly permeable. Runoff is slow, and the erosion hazard 
is slight. The available water capacity is 6 to 8 inches. 
Roots penetrate to a depth of 20 to 40 inches. 

Toltec soils are used for irrigated crops and range. 
Irrigated crops are cotton, alfalfa, barley, sugar beets, and 
sorghum. A few areas are used for homesites. 

epresentative profile of Toltec loam, 435 feet south 

and 200 feet west of northwest corner of NEM of sec. 4, 
T.15S., R. 2 E. in a cultivated field near Luke Air Force 
Base: 

Ap—0 to 12 inches, pale-brown (10YR 6/3) loam, yellowish 
brown (10YR 5/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky and 
plastic when wet; common fine roots; few very finc 
tubular pores; few, fine, silicatime cemented frag- 
ments; violently effervescent; moderately alkaline; 
abrupt, smooth boundary. 

C1—12 to 20 inches, pale-brown (10YR 6/3) loam, yellowish 
brown (7.5YR 5/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; common fine roots; 
many very fine tubular pores; few, white (OYR 8/2), 
silica-lime cemented fragments; violently effervescent; 
few, fine, white (1OYR 8/2), lime mottles; moderately 
aklaline; abrupt, smooth boundary. 

C2ca—20 to 28 inches, very pale brown (10 YR 7/3) loam, dark 
brown (7.5YR 4/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; common fine roots; 
many very fine tubular pores; common mica flakes; 
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strongly effervescent; few, medium and coarse, white 
(O0YR 8/2), lime mottles; moderately alkaline; 
abrupt, irregular boundary. 

C3sica—28 to 60 inches, pinkish-gray (7.5YR, 7/2), strongly 
eemented, silica-lime duripan, light brown (7.5 R 
6/4) when moist; massive; extremely hard; violently 
effervescent; moderately alkaline. 


In most places the Ap and Cl. horizons contain few to com- 
mon, hard to extremely hard durinodes. Depth to the duripan, 
or C3sica horizon, ranges from 20 to 40 inches, but is gencrally 
24 to 30 inches. In places the pan is one 6- to 32-inch, strongly 
eemented and imperivous layer. In other places it occurs as 
many 1- to S-centimeter, weakly cemented plates separated 
by medium-textured to moderately fine textured material. 
Silica-lime cemented fragments and lime filaments occur 
throughout. 

The Ap, Cl, and C2ea horizons have hue of 7.4YR to 10YR, 
value of 5.5 to 7 dry and 4 or 5 moist, and chroma of 2 to 4 
dry and moist. The A horizon is loam or very fine sandy loam. 
The C1 and C2 horizons are loam, very fine sandy loam, or 
fine sandy loam. In places the Cea and C3sica horizons contain 
iron and manganese stains. The Ap and Cl horizons are mod- 
ately alkaline, and the Cea and C8sica horizons are moderately 
alkaline to strongly alkaline. In some areas the surface is covered 
with a thin salt crust. 

Toltec loam (Ta).—This mapping unit occurs near 
Luke Air Force Base, in an area near Laveen and Winters- 
burg. The surface is convex. Slopes are less than 1 percent. 
Areas are oval in shape and 4 to 20 acres in size. 

Included with this soil in mapping are small areas of 
Gilman loam, 0 to 1 percent slopes; Laveen loam, 0 to 1 
percent slopes; and Tucson loam and some small areas 
of soils that have an indurated pan. Included soils do not 
oxceed 10 percent of the mapping unit. Capability unit 
Tls-7 irrigated, subclass VIIs dryland; Loam Upland 
rango site; horticultural group 7; wildlife habitat group 1 
irrigated, 11 dryland. 


Torrifluvents 


Torrifluvents (TB) consists of young, unconsolidated, 
gravelly, cobbly, and stony alluvium. It is on young 
alluvial fans at the base of several mountain ranges where 
it is subject to frequent overflow. The surface is very un- 
dulating and dissected by many stream channels that have 
cut 3 to 25 feet below the surface. Slopes range from less 
than 1 percent to 5 percent. The steeper slopes are near 
the base of the mountains. Areas are long and narrow 
and about 200 acres in size. 

Torrifluvents is highly stratified and varices widely in 
texture. It is 35 to 80 percent gravel, cobbles, and stones. 
The stony soils are near the mountains, aid the gravelly 
soils are to 1 mile from the mountains. Included in 
mapping are a few arcas of Antho and Ebon soils. 

Torrifluvents is used for range. Capability subclass 
Vile dryland; Loam Upland range site; horticultural 
group 4; wildlife habitat group 4 irrigated, 11 dryland. 


Torriorthents 


Torriorthents (Tc) is soil material that has been moved 
and used as fill. [t is most extensive in and around the City 
of Phoenix. Areas range from 2 to 40 acres in size. 

The fill material is unsmoothed, is 3 to 10 feet deep, and 
ranges from sandy loam to clay loam. It is as much as 70 
percent gravel and cobbles in places. In a few areas it 
contains fragments of building material and trash. Several 
areas are old sanitary landfills that have been covered with 
2 to 5 feet of fill material. 


Several areas of Torriorthents in the city of Phoenix 
are used or are proposed as building sites. Capability 
subclass VITs dryland. 


Torripsamments and Torrifluvents, 
Frequently Flooded 


Torripsamments and Torrifluvents, frequently flooded 
(TD), consists of soils formed in a variety of stratified 
sediment recently deposited by intermittent streams. 
Tt is mainly in long, narrow strips in the present channel 
of major streams, It is frequently flooded during intense 
summer storms. In most areas the surface is smooth, but 
in a fow it is undulating as a result of blowing. Slopes are 
0 to 3 percent. In many areas the boundaries of mapped 
areas change with varying streamflow. 

Torripsamments and Torrifluvents, frequently flooded, 
contains almost no organic matter, except the organic 
matter contained when deposited. It is mainly sandy and 
is 5 to 80 percent gravel and cobbles. It is similar to 
Carrizo and Brios soils, but it supports little or no vegeta- 
tion, is in a slightly lower position, and is subject to more 
frequent flooding. 

Torripsamments and Torrifluvents, frequently flooded, 
is used as wildlife habitat. Capability subclass VIII 
dryland; horticultural group 4. 


Tremant Series 


The Tremant series consists of deep, well-drained. soils. 
These soils formed in gravelly alluvium deposited as old 
alluvial fans and stream terraces. The alluvium was 
derived from mixed sources, but mainly from igneous 
rocks, Slopes are 0 to 5 percent, but are dominantly less 
than 1 percent. Elevations are 800 to 1,800 fect. The 
vegetation is creosotebush, bursage, cactus, and scattered 
paloverde and mesquite trees. The precipitation is 6 to 8 
inches, the mean annual air temperature is 69° to 74° F, 
and the frost-free season is 270 to 320 days. . 

In a representative profile the surface layer is light- 
brown very gravelly loam about 1 inch thick. The subsoil 
is 35 inches thick. The upper 7 inches is reddish-brown 
clay loam, and the lower 28 inches is reddish-brown, 
yellowish-red, reddish-yellow, and pink gravelly clay loam. 
The underlying material is pink gravelly loam to a depth 
of 60 inches. The lower part of the subsoil and the 
underlying material contain large amounts of lime. The 
soil is moderately alkaline. 

Permeability is moderately slow. Runoff is medium. The 
erosion hazard is slight to moderate depending upon slope. 
The available water capacity is 6 to 8 inches, Roots 
penctrato to a depth of more than 60 inches. 

Tremant soils are used for irrigated crops, range, recrea- 
tion, and wildlife. Irrigated crops are cotton, alfalfa, barley, 
safflower, sugar bects, sorghum, citrus, and grapes. A 
few areas are used for homesites and industry. 

Representative profile of Tremant gravelly clay loam, 
1,250 feet west and 1,120 fect south of the northeast 
corner of sec. 23, T. 4 N., R. 2 W. in an uncultivated arca 
near Beardsley: 

A1—0 to 1 inch, light-brown (7.5YR 6/4) very gravelly loam, 
brown (7.5 YR 5/4) when moist; weak, medium, platy 
structure; slightly hard when dry, friable when moist, 


slightly sticky and slightly plastic when wet; many 
fine roots; few fine tubular and common fine vesicular 
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pores; 50 percent subangular gravel; noneffervescent; 
moderately alkaline; abrupt, smooth boundary. 

B21t—1 to 8 inches, reddish-brown (5YR 5/4) clay loam, 
reddish brown (5YR. 4/4) when moist; weak, very 
fine, subangular blocky structure; slightly hard when 
dry, very friable when moist, sticky and plastic when 
wet; many fine roots; few fine and medium tubular 
pores; few thin clay films on peds; 5 percent gravel; 
slightly effervescent; moderately alkaline; abrupt, 
smooth boundary, 

B22tca—8 to 14 inches, reddish-brown (5YR 5/4) gravelly 
elay loam, reddish brown (6YR 4/4) when moist; 
weak, fine, subangular blocky structure; slightly hard 
when ary, friable when moist, slightly sticky and 
slightly plastic when wet; many fine interstitial pores; 
common thin clay films on peds and in pores; 15 to 20 
percent gravel; violently effervescent; many, fine, 
pinkish-white (6YR 8/2) lime filaments; moderately 
alkaline; clear, smooth boundary. . 

14 to 23 inches, yellowish-red (6YR 5/8) and pink 

(7.5YR 7/4) gravelly clay loam, reddish brown (6YR. 
4/4) and reddish yellow (7.5YR 6/6) when moist; 
weak, fine, subangular blocky structure; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; few fine roots; few medium inter- 
stitial and very few fine tubular pores; few thin clay 
films on peds and in pores; 35 percent gravel; vio- 
lently effervescent; many, coarse, pinkish-white 
(SYR 8/2) lime sceregations, soft lime masses, and 
common fine and medium nodules of lime; moderately 
alkaline; clear, wavy boundary. 

B3ca—23 to 36 inches, reddish-yellow (7.5YR 7/6) and pink 
(SYR 7/4) gravelly loam, strong brown (7.5YR 5/6) 
when moist; massive; very hard when dry, firm when 
moist, slightly sticky and slightly plastic when wet; 
very few fine tubular pores; very few thin clay films in 
pores; 25 percent gravel; vielently effervescent; many 
coarse, pinkish-white (5YR 8/2), soft lime masses; 
moderately alkaline; clear, smooth boundary. 

Cca~-36 to 60 inches, pink (7.5YR 7/4) gravelly loam, light 
brown (7.5 YR 6/4) when moist; massive; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; common fine tubular and 
fow fine interstitial pores; 35 percent gravel; violently 
effervescent; many, coarse, pinkish-white (7.5 YR 
8/2) lime spots, soft lime masses, and lime concretions; 
moderately alkaline. 


wwf desert pavement covers about 65 percent of the surface. 
The solum ranges from 12 to 48 inches in thickness. Depth toa 
horizon that is 15 percent or more calcium carbonate equivalent 
ranges from 14 to 30 inches. The calcium carbonate equivalent 
below this depth ranges from 15 to 60 percent. The mean annual 
soil temperature ranges from 72° to 80° F. The soil is generally 
dry between depths of 7 to 20 inches and is dry to a depth of 12 
inches more than half the time the soil temperature is more than 
41° F, The soil between depths of 10 and 40 inches is 15 to 35 
percent coarse fragments. The coarse fragments are mainly 
gravel, but in places are as much as 15 percent cobbles. The 
solum ranges from mildly alkaline to strongly alkaline. 

The A horizon has hue of 5YR to 10YR, value of 5 to 7 dry 
and 3 to 5 moist, and chroma of 2 to 4. Itis very gravelly loam, 
gravelly loam, loam, gravelly clay loam, clay loum, or gravelly 
sandy loam. A thin, discontinuous A2 horizon and a thin BL 
horizon occur in some areas. The B horizon has hue of 5YR 
or 7.5YR, value of 4 to 6 dry and 3 to 5 moist, and chroma of 
3 to 5. It is gravelly clay loam, gravelly sandy clay loam, or 
gravelly heavy loam. It is generally 15 to 35 percent coarse 
fragments, but the content of gravel varies. The B2t horizon 
ranges from weak to moderate, fine to medium, subangular 
blocky and is weak, prismatic in places, The C horizon has hue 
of 5YR or 7.5YR, value of 5 to 8 dry and 4 to 6 moist, and 
chroma of 3 to 6. It is gravelly loam, gravelly clay lorm, gravelly 
sandy loam, loam, or sandy loam to a depth of 40 inches or more, 
Strata of sand and gravel are common at 9 depth of more than 
40 inches, The C horizon is weakly cemented in places. 


Tremant loam (Te).—This nearly level soil is on old 
alluvial fans and stream terraces. ‘The surface is slightly 
convex, In areas not cultivated, it is dissected by shallow 
stream channels at 100- to 300-foot intervals, Slopes are 
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less than 1 percent. Areas are long and narrow and about 
15 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface laycr is 8 
to 12 inches thick and is relatively free of gravel, 

Included with this soil in mapping are small areas of 
Rillito loam, 0 to 1 percent slopes; Laveen loam, 0 to 1 
percent slopes; and Mohall loam. The total extent of all 
included soils seldom exceeds 15 percent. 

This Tremant soil is used for cotton, alfalfa, sorghum, 
barley, grapes, safflower, and citrus. It is also used for 
range. A fow areas are used as homesites. Capability 
unit I[s-7 irrigated, subclass VJs dryland; Loam Upland 
range site; horticultural group 2; wildlife babitat group 
1 irrigated, 11 dryland. 

Tremant gravelly loam, 0 to 1 percent slopes (TfA).— 
This nearly level soil is on old alluvial fans and stream 
terraces, mainly in the northern part of the Salt River 
Valley. Slopes are less than 1 percent. Areas are long and 
narrow and about 15 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 

ravelly loam 5 to 12 inches thick, the subsoil is gravelly 
oam, and the underlying material is gravelly sandy loam. 

Included with this soil in mapping are small areas of 
Tremant. gravelly sandy loam, 0 to 1 percent slopes; 
Laveen loam, 0 to 1 percent slopes; Killito gravelly 
loam, 0 to 1 percent slopes; Moball loam; and Harqua 
gravelly clay loam. The total extent of all included soils 
seldom exceeds 15 percent. 

This Tremant soil is used mainly for range, A few arcas 
are used for cotton, barley, citrus, and alfalfa, Capability 
unit [Is-6 irrigated, subclass VITs dryland; Loam Upland 
range site; horticultural group 2; wildlife habitat group 1 
irrigated, 11 dryland. 

Tremant gravelly loam, 1 to 3 percent slopes (TfB).— 
This gently sloping soil is an old alluvial fans and stream 
terraces, mainly in the northern part of the Salt River 
Valley. Slopes are mainly 1 to 3 percent, but a few short 
side slopes are neatly 5 percent. The erosion hazard is 
moderate. Areas are long and narrow and about 14 
acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
gravelly loam 5 to 12 inches thick. Included in mapping 
are small areas of Harqua gravelly clay loam, 1 to 3 per- 
cent slopes; Rillito loam, 0 to 1 percent slopes; Gunsight 
eravelly loam, 0 to 1 percent slopes; and Laveen loam, 
0 to 1 percent slopes. The total extent of all included 
soils seldom exceeds 15 percent. 

This soil is used for range. Only a small acreage is 
cultivated. A few areas are nsed as homesites. Capability 
unit [1e-6 irrigated, subclass VITe dryland; Loam Upland 
range site; horticultural group 2; wildlife habitat group 1 
irrigated, 11 dryland. 

Tremant clay loam (Tg).—This noarly level soil is on 
old alluvial fans and_ stream terraces, mainly in the 
northern part of the Salt River Valley. The surface is 
slightly convex. In areas not cultivated it is dissected by 
shallow stream channels at 100- to 500-foot intervals. 
Slopes are less than 1 percent. Areas are long and narrow 
and about 8 acres in size. 

The profile of this soil is similar to the one described 
as representative of the series, but the surface layer is 
clay loam 6 to 12 inches thick and is relatively free of 
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gravel. Included in mapping are small areas of Mohall 
clay loam; Vecont clay; Laveen loam, 0 to 1 percent 
slopes; Harqua gravelly clay loam, 0 to 1 percent slopes; 
and Rillito loam, 0 to 1 percent slopes. The total extent 
of all included soils seldom exceeds 15 percent. 

This soil is used for irrigated crops and range. Irrigated 
crops are cotton, alfalfa, barley, sorghum, sugar tee, 
citrus, grapes, and safflower. few arcas are used as 
homesites. Capnbility unit Is-7 irrigated, subclass 
VIIs dryland; Loam Upland range. site; horticultural 
group 2; wildlife habitat group 1 irrigated, 11 dryland. 

Tremant gravelly clay loam (Th).—This nearly level 
soil is on old alluvial fans and terraces, mainly in the 
northern part of the Salt River Valley. The surface is 
slightly convex. It is dissected by shallow stream channels 
at 100- to 400-foot intervals. Slopes are generally less than 
1 percent, but a few short side slopes are nearly 2 percent. 
Areas are long and narrow and average about 12 acres in 
size. 

The profile of this soil is the one described as represent- 
ative of the series. Included in mapping are a few small 
areas of Rillito loam, 0 to 1 percent slopes; Mohall clay 
loam; Laveen lonm, 0 to 1 percent slopes; Pinamt gravelly 
clay loam, 0 to 1 percent slopes; and Harqua gravelly 
clay loam, 0 to 1 percent slopes. The total extent of all 
included soils seldom exceeds 15 percent. 

This Tremant soil is used for range, The only acreages 
cultivated are those in fields of better soils. Irrigated 
crops are cotton, alfalfa, barley, citrus, and sorghums. 
A few areas are used as homesites. Capability unit ITs-6 
irrigated, subclass VIIs dryland; Loam Upland range 
site; horticultural group 2; wildlife habitat group 1 
irrigated, 11 dryland. 

Tremant complex, 0 to 3 percent slopes (TPB).—This 
nearly level to gently sloping mapping unit is on stream 
terraces that paralle! the Agua Fria River in the northern 
part of the Salt River Valley. The surface is slightly con- 
vex. It is clissected by shallow stream channels at 100- to 
300-foot intervals. Slopes are generally less than 1 percent, 
but a few short side slopes are nearly 3 percent. Areas are 
long and narrow and range from 50 to 400 acres in size. 

This mapping unit is about 40 percent Tremant gravelly 
clay loam and 40 percent Tremant loam. The Tremant 
gravelly clay loam is on slightly higher positions that 
are 80 to 90 percent covered with varnished desert 
pavement of gravel and cobbles. The Tremant loam is 
in slightly concave depressions. It has a profile similar 
to the one described as representative of the series, but 
the surface layer is 4 to 12 inches thick. 

Included with this unit in mapping are small areas of 
Mohall loam; Estrella loam; Pinamt gravelly loam; 
Laveen loam, 0 to 1 percent slopes; and Gilman loam, 
0 to 1 percent slopes. In most areas included soils make 
up about 20 percent of the unit. Several mapped areas 
north of Beardsley are as much as 20 percent Antho 
gravelly sandy loam. This soil occurs as slight ridges 
that meander throughout those areas. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass VIIs dryland; Loam Upland range 
site; horticultural group 2; wildlife habitat group 11 
dryland. 

Tremant-Rillito complex, 0 to 1 percent slopes (TrA).— 
This nearly level mapping unit is on old alluvial fans and 
stream terraces. It occurs throughout the survey area, 
but is most extensive in the northern part of the Salt 


River Valley. It is dissected bv shallow stream channels 
at 50- to 300-foot intervals, Slopes are generally less than 
1 percent, but a few short side slopes are as much as 2 
percent. Areas are long and narrow and range from 12 
to 200 neres in size. 

This mapping unit is about 40 percent T'remant gravelly 
clay loam, 25 percent a Rillito gravelly loam that has 0 to 
1 percent slopes, and 20 percent a Gunsight gravelly 
loam that has 0 to 1 percent slopes. These soils have 
profiles similar to the ones described as representative 
of their respective series, but the Rillito soil has a surface 
layer of gravelly loam. ‘The Tremant soil is in small, 
oval-shaped areas that are about 200 feet in diameter 
and are in the center of alluvial fans surrounded by 
Rillito soils, The ‘fremant soil is nearly covered with 
a varnished gravelly desert pavement and the Gunsight 
and Rillito soils are 30 to 70 percent covered with an 
unvarnished gravel. Rodent burrows are numerous in 
the areas of Rillito soils. 

Tneluded with this unit in mapping are small areas of 
Laveen loam, 0 to 1 percent slopes; Harqua gravelly 
clay loam, 0 to 1 percent slopes; and Perryville gravelly 
loam, 0 to 1 percent slopes. Included soils make up about 
15 percent of the unit. 

‘This mapping unit is used for range. The only acreages 
cultivated ure those in fields of better soils. A few areas 
are used as homesites and feedlots. Capability unit 
Uls-6 irrigated, subclass VIIs dryland. Tremant soil in 
Loam Upland range site; horticultural group 2; wildlife 
habitat group 1 irrigated, 11 dryland. Rillito soil in Loam 
Upland range site; horticultural group 6; wildlife habitat 
group 2 irrigated, 11 dryland. 

Tremant-Rillito complex, 1 te 3 percent slopes (TrB).— 
This gently sloping mapping unit is on ridges of old 
alluvial fans. It occurs throughout the survey area, but 
is most extensive in the northern part of the Salt River 
Valley. It is dissected by intermittent stream channels, 1 
to 10 feet deep, at 50- to 300-foot intervals. Slopes are 
generally about 1 to 2 percent, but a few short side slopes 
are neatly 5 percent. The erosion hazard is moderate. 
Areas are long and narrow and about 10 to 25 acres in size. 

This mapping unit is about 35 percent Tremant 
gravelly clay loam, 30 percent a Rillito gravelly loam 
that has 1 to 3 percent slopes, and 25 percent a Gunsight 
prevelly loam that has 1 to 3 percent slopes. These soils 
have profiles similar to the ones described as representa- 
tive of their respective series, but the Rillito soil has a 
surface layer of gravelly loam. ‘The Tremant soil is in 
small, oval-shaped areas that are about 200 fect in 
diameter, are near the center of alluvial fans, and are 
surrounded by Rillito and Gunsight soils. The Tremant 
soil is 80 to 90 percent covered with a varnished, gravelly 
desert: pavement, and the Gunsight und Rillito soils are 
30 to 70 percent covered with unvarnished gravel. Rodent 
a i are numerous in the ureas of Gunsight and Rillito 
sous, 

Included with this unit in mapping are small areas of 
Laveen loam, 1 to 3 percent slopes; Coolidge gravelly 
sandy loam, 1 to 3 percent slopes; Perryville gravelly loam, 
1 to 8 percent slopes; und a Harqua gravelly clay loam 
that has slopes of 0 to 1 percent. Included soils make up 
about 10 percent of the unit. 

This mapping unit. is used for range. It is not cultivated. 
Capability subclass VITe dryland. 'Tremant soil in Loam 
Upland range site; horticultural group 2; wildlife habitat 
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group 1 irrigated, 11 dryland. Rillito soil in Loam Upland 
range site; horticultural group 6; wildlife habitat group 
2 irrigated, 11 dryland. 

Tremant-Rillito complex, 0 to 5 percent slopes (TSC). — 
This nearly level to sloping mapping unit is on old alluvial 
fans. It is dissected by intermittent stream channels at 
100- to 300-foot intervals. The channels have cut 1 foot to 
15 feet below the surface. Slopes are generally less than 1 
percent, but many short side slopes are as much as 5 
percent. The erosion hazard is moderate, Areas are long 
and narrow and about 100 acres in size. 

This mapping unit is about 35 percent Tremant gravelly 
clay loam, 30 percent a Rillito gravelly loam that has 0 to 3 
percent slopes, and 20 percent a Gunsight gravelly loam 
that has 0 to 5 percent slopes. These soils have profiles 
similar to the ones described as representative of their 
respective series, but the Rillito soil bas a surface layer of 
gravelly loam and slopes of more than 1 percent. The 
Tremant soil is in dunstaped areas that are about 200 
feet in diameter and are near the center of alluvial fans. 
Tt is 80 to 90 percent covered with a varnished desert 
pavement of gravel and a few cobbles. The Rillito soil is 
on concave side slopes near the center of a few alluvial fans. 
The Gunsight soil is on the steeper, concave sides of 
alluvial fans. The Gunsight and Rillito soils are 40 to 60 
percent covered with unvarnished gravel. 

Included with this unit in mapping are a few areas of 
Carrizo gravelly sandy loam; Laveen sandy loam; Coo- 
lidge gravelly sandy loam, 1 to 3 percent slopes; and Perry- 
ville gravelly loam, 0 to 1 percent slopes. Included soils 
make up no more than 15 percent of the unit. 

This mapping uni¢ is used for range. It is not cultivated. 
A few areas are used as homesites. Capability subclass VITs 
dryland. Tremant soil in Loam Upland range site; 
horticultural group 2; wildlife habitat group 11 dryland. 
Rillito soil and Gunsight soil in Loam Upland range site; 
horticultural group 6; wildlife habitat group 11 dryland. 


Trix Series 


The Trix serics consists of deep, well-drained soils. 
These soils formed in 20 to 40 inches of recent alluvium 
that was deposited over an older surface on valley plains 
and low terraces. The alluvium was derived from granite, 
schist, rhyolite, and some material from basic igneous 
rocks. Slopes are less than 1 percent. Elevations range 
from 900 to 1,300 feet. In areas not cultivated the vegeta- 
tion is creosotebush, cactus, annual weeds and grasses, 
and scattered mesquite and paloverde trees. Precipitation. 
is 6 to 8 inches, the mean annual air temperature is 69° to 
74° F, and the frost-free season is 250 to 300 days. 

In a representative profile the surface layer is brown 
clay loam about. 10 apes thick. The underlying material 
is light-brown clay loam to a depth of 30 inches. Below 

- this to a depth of 65 inches is an old buried soil of brown 
sandy clay loam and clay loam. The lower part of the 
soil contains visible amounts of lime. The soil is moderately 
alkaline and strongly to violently offervescent. 

Permeability is moderately slow. Runoff is slow, and 
the erosion hazard is slight. The available water capacity 
is 11 to 13 inches. Roots penetrate to a depth of 5 feet. or 
more, 

Trix soils are used for cotton, alfalfa, sorghum, barley, 
sugar beets, saftlower, citrus, wheat, and truck crops. 


Parts of the cities of Phoenix and Glendale are on these 
soils. 

Representative profile of Trix clay loam, 17 feet east 
and 34 feet south of northwest corner of NE\ of sec. 22; 
T.2N., R.1E. ina cultivated field west of Glendale: 


Ap—0 to 10 inches, brown (7.5YR 5/4) clay loam, dark brown 
(7.5 YR 4/4) when moist; massive; hard when dry, 
firm when moist, sticky and plastic when wet; com- 
mon fine and very fine roots; few fine tubular pores; 
strongly effervescent; moderately alkaline; abrupt, 
smooth boundary. 

C1—10 to 80 inches, light-brown (7.5 YR 6/4) clay loam, dark 
brown (7.5YR 4/4) when moist; massive; very hard 
when dry, firm when moist, sticky and plastic when 
wet; common fine and very fine roots; many very fine 
and few fine tubular pores; violently effervescent; 
few, fine, faint filaments of lime; moderately alkaline; 
abrupt, smooth boundary. 

Bltb—30 to 34 inches, brown (7.5YR 5/4) sandy clay loam, 
dark brown (7.5YR 4/4) when moist; massive; hard 
when dry, friable when moist, sticky and plastic when 
wet; common fine and very fine roots; common very 
fine and few fine tubular pores; few thin clay films in 
pores; common fine gravel; strongly effervescent; 
few fine filaments of lime; moderately alkaline; grad- 
ual, smooth boundary. 

B2tb—34 to 49 inches, brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) when moist; moderate, fine and 
medium, subangular blocky structure; very hard 
when dry, firm when moist, sticky and plastic when 
wet; common fine and very fine roots; few fine tubular 
pores; common thin clay films on peds and in pores; 
strongly effervescent; common faint filaments of time; 
moderately alkaline; clear, wavy boundary. 

B3cab—49 to 65 inches, brown (7.5YR 5/4) and light brown 
(7.5YR 6/4) clay loam, dark brown (7.5YR 4/4) 
when moist; weak, medium, subangular blocky struc- 
ture; hard when dry, friable when moist, sticky and 
plastic when wet; common fine and very fine roots; 
many fine tubular pores; violently effervescent; few, 
fine and medium, distinct, pinkish-white (7.5 YR 8/2) 
filaments und segregations of lime, pinkish gray (7.5YR. 
7/2) when moist; moderately alkaline. 

The soil ranges from slightly to strongly effervescent. Depth 
to the buried B horizon ranges from 20 to 39 inches, but is 
commonly 30 inches, 

The A horizon has hue of 1OYR and 7.5YR and value of 5 or 
6 dry and 3 or 4 moist. It is dominantly clay loam, but is silty 
clay loam in places. This horizon is weak, fine, granular, or it is 
massive, 

The C1 horizon has hue of 10YR and 7.5YR, value of 4 to 
6 dry and 3 to 5 moist, and chroma of 2 to 4 dry and moist. It 
is heavy loam, clay loam, and silty clay loam. The buried Bt 
horizon has hue of 7.5YR and 5YR, value of 5 or 6 dry and 4 or 
4 moist, and chroma of 3 to 6 dry and moist. It is heavy loam, 
clay loam, and sandy clay loam and ranges from weak to mod- 
erate subangular blocky. A loam Cea horizon that contains 
many lime segregations and masses is within a. depth of 60 
inches in many places. 


Trix clay loam (Tt).—This soil is mainly in the Salt 
River Valley and is most extensive near Glendale. Slopes 
are generally slightly concave and less than 1 percent. 
Areas are generally more than 40 acres in size. 

Included with this soil in mapping are a few small areas 
of Avondale clay loam, Glenber clay loam, Mohall clay 
loam, and Laveen clay loam. Included soils make up 
about 12 percent of the mapping unib. 

All the acreage of this Trix soil is cultivated, cxcept 
those arcas covered with buildings. Capability unit I-1 
irrigated, subclass VITe dryland; Loam Upland range 
site; horticultural group 1; wildlife habitat group 1 wri- 
gated, 11 dryland. 
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Tucson Series 


The Tucson series consists of deep, well-drained soils 
that have large amounts of lime near the surface. These 
soils formed on old alluvial fans and valley plains parallel- 
ing major stream channels. The alluvium was derived 
from a wide variety of rocks, including granite, rhyolite, 
andesite, and some limestone and basalt. Slopes are less 
than 1 percent. Elevations are from 800 to 1,400 foct. 
The native vegetation is creosotebush, bursage, and 
scattered mesquite and paloverde trees. Tho average 
annual rainfall is 6 to 8 inches, the mean annual air 
temperature is 68° to 74° F, and the frost-free season is 
250 to 290 days. a 

In a representative profile the surface layer is light- 
brown loam about 14 inches thick. The subsoil is yellowish- 
red clay loam about 22 inches thick. The underlying 
material is light-brown loam to a depth of 65 inches or 
more, The subsoil and underlying material contain large 
concentrations of lime. The soil is moderately alkaline 


throughout. : . 
Permeability is moderately slow. Runoff is medium, 


and the erosion hazard is slight, The available water 
capacity is 11 to 12 inches. Roots penctrate to a depth of 
60 inches or more. 

Tucson soils are used for irrigated crops and range. 
Trrigated crops are cotton, alfalfa, small grains, sugar 
beets, safflower, grapes, citrus, sorghums, and vegetables. 
A fow areas are used as homesites. 

Representative profile of Tucson loam, 2,260 feet north 
and 110 fect cast of southwest corner of sec. 32, T. 2 .N., 
R. 8 W. in a cultivated field in the Harquahala Valley: 


Ap—0 to 14 inches, light-brown (7.5YR 6/4) heavy loam, 
reddish brown (5YR 4/4) when moist; massive; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; many fine and 
medium roots; few very fine tubular pores; few fine 
gravel; violently effervescent; moderately alkaline; 
clear, smooth boundary. 

B2ltca—14 to 20 inches, ycllowish-red (AYR 5/6) clay loam, 
yellowish red (AYR 4/6) when moist; weak to mod- 
crate, finc and medium, subangular blocky structure; 
very hard when dry, friable when moist, slightly 
sticky and plastic when wet; many very fine and 
fine roots; common fine tubular pores; few thin clay 
films on peds; few fine gravel; few, very fine, black 
(lOYR 2/1) stains on peds; violently effervescent; 
common, fine and medium, pinkish-white (7.5YR 
8/2) und white (6YR 8/1), irregularly shaped, soft 
lime masses and common fine line filaments, pink 
(7.6YR 8/4) when moist; moderately alkaline; elcar, 
smooth boundary. 

B22tcn—20 to 31 inches, ycllowish-red (5YR 4/6) clay loam, 
yellowish red (5YR. 4/8) when moist; moderate, fine 
and medium, subangular blocky structure; very hard 
when dry, friable when moist, sticky and plastic 
when wet; common very fine and fine roots; many 
fine and medium tubular pores; few thin clay films 
on peds and in pores; few, very fine, black (lOYR 
2/1) stains on peds; violently effervescent; many, 
fine and medium, pinkish-white (7.5YR. 8/2), irregu- 
larly shaped, soft lime masses and common fine lime 
filaments, pink (7.6YR 8/4) when moist; moderately 
alkaline; clear, wavy boundary. 

B3tea—31 to 36 inches, yellowish-red (AYR 5/6) clay loam, 
reddish brown (SYR 4/4) when moist; weak, medium 
and coarse, subangular blocky structure; hard when 
dry, friable when moist, sticky and plastic when 
wet; common very fine and fine roots; many fine and 
medium tubular pores; few thin clay films in pores; 
few fine medium and coarse gravel; few, medium, 
black (1OYR 2/1) stains on peds; violently effer- 
yescent; common, fine, pinkish-white (7.5YR 8/2), 


irregularly shaped and rounded, soft lime masses, 
pinkish white (7.5YR 8/2) when moist; moderately 
alkaline; clear, smooth boundary. 

Cea—36 to 65 inches, light-brown (7.5YR 6/4) heavy loam, 
dark brown (7.5YR 4/4) when moist; weak, medium 
and coarse, subangular blocky structure; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; common fine roots; few very fine 
and fine tubular pores; few fine, medium, and coarse 
gravel; few, medium, black (lOYR. 2/1) stains on 
faces of peds; few, medium and coarse, pinkish-white 
(7.5YR 8/2) gypsum crystals; violently effervescent: 
common, fine, pinkish-white (7.5 YR 8/2), irregularly 
shaped und rounded, soft lime masses and common 
fine lime filaments, pinkish white (7,5YR 8/2) when 
moist; moderately alkaline. 


The solum ranges from 20 to 55 inches or more in thickness. 
Depth to the zone of lime accumulation ranges from 6 to 16 
inches. The soil is calcareous throughout. Reaction is generally 
moderately alkaline and is strongly alkaline in the lower part 
of the C horizon. The soil is generally dry unless irrigated, but 
is moist in some areas during summer, mainly July and August. 
The mean annual soil temperature at u depth of 20 inches is 
72° to 80° I. The content of coarse fragments between depths 
of 10 and 40 inches is less than 15 percent. 

The A horizon has hue of 1OYR to 5YR, value of 4 to 7 dry 
and 4 or 4 moist, and chroma of 2 through 4. It is loam, clay 
loam, and sandy clay loam, The B2t horizon has hue of 7.5YI 
or 5YR, value of 4 to 6 dry and 3 to 5 moist, and chroma. of 4 
to 8. The B3 horizon is clay loam, sandy clay loam, and heavy 
loam. It ranges from weak or moderate, fine to coarse, sub- 
angular and angular blocky. In places the B3tca and Cea 
horizons are weakly lime cemented or contain a few durinodes 
(less than 10 percent). The Cea horizon is heavy loam, sandy 
loam, sandy clay loam, or light clay loam. In places black 
stains are on ped faces in the lower part of the soil 

Tucson loam (Tu).—This nearly level soil is on old 
alluvial fans and valley plains that parallel the major 
streams. It occurs throughout the survey areca. Slopes are 
slightly concave and generally less than 1 percent. Arcas 
are genorally somewhat oval in shape and axbout 25 
acres in size, 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Casa 
Grande loam; Laveen loam, 0 to 1 percent slopes; Gilman 
loam, 0 to 1 percent slopes; Estrella loam; and ‘l'remant 
loam. Included soils make up about 15 percent of the 
unit, 

This Tucson soil is used for cotton, alfalfa, small grain, 
vegetables, sugar bects, and safflower, Some areas are 
used for range. Part of the city of Phoonix is on this soil, 
Capability unit f-1 irrigated, subclass VITe dryland; 
Loam Upland range site; horticultural group 2; wildlife 
habitat group 1 irrigated, 11 dryland. 

Tueson clay loam (Tw).—This nearly level soil is on old 
alluvial fans and valloy plains that parallel major streams, 
Tt oceurs throughout the survey arca. Slopes are generally 
coneave and Jess than 1 percent. Areas are generally 
somewhat oval in shape and about 20 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is clay 
loam 8 to 14 inches thick. Included in mapping are small 
areas of Casa Grande loam; Mohall clay loam; Laveen 
loam, 0 to 1 percont slopes; Gilman loam, 0 to I percent 
slopes; and Estrella loom. Included soils make up about 
18 percent of the mapping unit. Some mapped aress 
south of Tolleson are about 3 percent Toltec loam. 

This soil is used for cotton, alfalfa, small grain, sor- 
ghums, sugar beets, truck crops, grapes, safflower, and 
citrus. A few areas are used for range. Paris of the cities 
of Phoenix, Peoria, and Glendale are on this soil. Capa- 
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bility unit I-1 irrigated, subclass VIIc dryland; Loam 
Upland range site; horticultural group 2; wildlife habitat 
group | irrigated, 11 dryland. 


Valencia Series 


The Valencia series consists of deep, well-drained soils. 
These soils formed in 20 to 40 inches of recent alluvium 
that was deposited over an older surface on valley plains 
and alluvial fans. The recent alluvium and the older, 
underlying alluvium both were derived from acid and 
basic igneous rocks and some shale and limestone. Slopes 
are 0 to 1 percent. Elevations are 800 to 1,400 feet. The 
natural vegetation is creosotebush, annual weeds, and 
grasses, cactus, and scattered mesquite and paloverde 
trees. The average annual rainfall is 6 to 8 inches, the 
mean annual air temperature is 69° to 74° F, and the 
frost-free season is 250 to 300 days. 

In a representative profile the surface layer is brown 
sandy loam about 10 inches thick. The underlying material 
is light-brown sandy loam to a depth of 26 inches. Below 
this is older, buried light-brown and brown clay loam and 
sandy clay loam to a depth of 60 inches or more. The 
upper part of the soil is weakly effervescent to strongly 
effervescent, and the lower part is strongly effervescent to 
violently effervescent. The soil is generally moderately 
alkaline, but in some areas the lower part is strongly 
alkaline to very strongly alkaline. 

Permeability is moderately rapid in the upper part of 
the soil and moderately slow in the lower part. Rumoff is 
slow, and the erosion hazard is slight. Roots penetrate to a 
depth of 60 inches or more. 

Valencia soils are used for irrigated crops, recreation, 
range, and wildlife. Irrigated crops are cotton, alfalfa, 
small grains, grapes, sorghum, citrus, sugar beets, saf- 
flower, and truck crops. Part of the city of Phoenix is on 
these soils. Some areas are used as homesites. 


Representative profile of Valencia sandy loam, 580 feet 
north and 340 feet west of southeast corner of sec. 20, 
T. 25, BR. 1 W. in a cultivated field in the Rainbow 
Valley: 


Ap—0 to 10 inches, brown (7.5YR 5/4) sandy loam, dark 
brown (7.BYR 4/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; few fine roots; many 
fine interstitial pores; slightly effervescent; moderately 
alkaline; abrupt, smooth boundary. 

C1—10 to 22 inches, light-brown (7.5YR 6/4) sandy loam, dark 
brown (7.5YR 4/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; few very fine 
tubular pores; strongly effervescent; few, fine, faint, 
pinkish-white (7.5YR 8/2) filaments cf lime; moder- 
ately alkaline; abrupt, smooth boundary. 

C2—22 to 26 inches light-brown @.5YR 6/4) sandy loam, 
dark brown (7.5 R 4/4) when moist; massive; slightly 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; common very 
fine tubular pores; strongly effervescent; moderately 
alkaline; clear, smooth boundary. 

JIB2ltcab—26 to 31 inches, light-brown (7.5YR 6/4) light 
sandy clay loam, reddish brown (5YR 4/4) when 
moist; weak, fine, subangular blocky structure; hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; few fine reots; common 
very fine and fine tubular pores; few thin clay films 
on peds and in pores; strongly effervescent to violently 
effervescent; common, fine, distinct, pink (7.5YR 8/4) 
filaments of lime, light brown (7.5YR 6/4) when 
moist; moderately alkaline; clear, wavy boundary. 


1B22teab—31 to 48 inches, brown (7.6YR 5/4) clay loam, 
reddish-brown (SYR 4/4) when moist; moderate, 
medium, subangular blocky structure; hard when dry, 
friable when moist, slightly sticky and plastie when 
wet; few fine roots; few very fine tubular pores; 
common thin clay films on peds and in pores; vio- 
lently effervescent; common, fine and medium, 
distinct, pink (7.5YR 8/4) filaments and mottles of 
lime, pink (7.5YR 7/4) when moist; moderately 
alkaline; gradual, wavy boundary. 

IIB3tcab—48 to 60 inches, light-brown (7.5 YR 6/4) sandy clay 
loam, brown (7.5YR 5/4) when moist; weak, medium, 
subangular blocky structure; hard when dry, friable 
when moist, slightly sticky and plastic when wet; 
common very fine and few fine tubular pores; few thin 
clay films on peds and in pores; violently effervescent; 
many, medium, distinct, pinkish-white (7.5YR 8/2) 
lime mottles, pink (7.5YR 8/4) when moist; moder- 
ately alkaline. 

Depth to the buried IIB2t horizon is dominantly 20 to 30 
inches, but ranges from 20 to 39 inches. The soil ranges from 
effervescent to violently effervescent and is mildly alkaline to 
moderately alkaline and in a few places is strongly alkaline to 
very strongly alkaline. 

The A and C horizons have hue of 7.5YR and 10YR, value 
of 5 or 6 dry and 4 or 5 moist, and chroma of 2 to 4 dry and 
moist. These horizons commonly are fine sandy loam and sandy 
loam, but contain strata of finer textured or coarser textured 
material in places. The B2t horizon has hue of 5YR and 7.6YR, 
value of 5 or 6 dry and 3 to 5 moist, and chroma of 3 to 6 dry 
and moist. It is clay loam, sandy clay loam, or heavy loam. It is 
mainly weak or moderate, fine to medium, subangular blocky. 
In places it is massive. The buried part of the soil contains few 
to many, very fine to medium filaments and masses of powdery 
lime. A IIBlb horizon of gravelly sandy loam, sandy clay 
loam, or gravelly sandy elay loam occurs in places. 


Valencia sandy loam (Va).—This nearly level soil is at 
the lower ends of alluvial fans and valley plains. It occurs 
throughout the survey area. Slopes are generally less 
than 1 percent. Unless cultivated, areas are dissected by 
shallow stream channels at 200- to 500-foot intervals. 
Areas are generally about 40 acres in size, but range from 
2 to 400 acres. 

This soil has the profile described as representative of 
the series. Included in mapping are a few small areas of 
Collidge sandy loam, Estrella loam, and Mohall sandy 
loam. Included soils make up about 15 percent of the 
mapping unit. 

This Valencia soil holds 8 to 10 inches of water avail- 
able to plants. It is used for cotton, alfalfa, sorghum, 
small grain, safflower, sugar beets, citrus, and truck 
crops. Part of the city of Phoenix is on the soil. A few 
arcas are used for range. Capability unit I-2 irrigated, 
subclass VIIc dryland; Loam Upland range site; horti- 
cultural group 1; wildlife habitat group 1 irrigated, 11 
dryland. 

Valencia sandy loam, saline-alkali (Vb).—This nearly 
level soil is on alluvial fans and valley plains in the 
Harquahala Valley and near Wintersburg. Unless culti- 
vated, itis hummocky. Slopes are less than 1 percent. 
Areas are oval in shape and range from 2 to 50 acres 
in size. 

This soil has a profile similar to the one described as 
representative of the series, but is strongly saline to very 
strongly saline and alkaline in the lower part. Included 
in mapping are small areas of Casa, Grande sandy loam; 
Antho sandy loam, saline-alkali, 0 to 1 percent slopes; 
Estrella loam, saline-alkali; and Coolidge sandy loam, 
0 to 1 percent slopes. Included soils make up about 30 
percent of the mapping unit. 
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Permeability is slow in the lower part of tho soil. The 
available water capacity is 6 to 8 inches. 

This Valencia soil is used for cotton, alfalfa, barley, 
sorghum, sugar beets, and safflower. About half the 
acreage is used for range and is not cultivated. Capability 
unit Iis-9 irrigated, subclass VIIs dryland; Saline Upland 
range site; horticultural group 5; wildlife habitat group 1 
irrigated, 11 dryland. 

Valencia gravelly sandy loam (Vc).—This nearly level 
soil is on alluvial fans and valley plains. It occurs through- 
out the survey area. Slopes are slightly convex and less 
than 1 percent. Areas are long and narrow and about 10 
acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the upper 10 to 30 inches 
is 15 to 35 percent gravel and the available water capacity 
is 7.5 to 8.5 inches. Included in mapping are a few small 
areas of Antho gravelly sandy Joam, 0 to 1 percent slopes; 
Carrizo gravelly sandy Joam; and Estrella loam. Included 
soils make up about 20 percent of the unit. , 

This Valencia soil holds 8 to 10 inches of water available 
to plants. About half the acreage is cultivated. Cotton, 
alfalfa, barley, safflower, citrus, and grapes are the main 
crops. A few areas are used for range. Capability unit 1-2 
irrigated, subclass Vic dryland; Loam Upland range site; 
horticultural group 1; wildlife habitat group 1 irrigated, 
11 dryland. 


Vecont Series 


The Vecont series consists of deep, woll-drained soils, 
These soils formed in alluvium that was deposited in 
slightly concave, depressed areas in old alluvial fans and 
valley plains. The alluvium was derived from a wide 
mixture of rock, including granite, andesite, rhyolite, 
schist, limestone, and basalt. Slopes are generally less than 
1 percent. Elevations are 1,000 to 1,400 feet. In arcas not 
cultivated, the vegetation is creosotebush, galleta, annual 
weeds and grasses, and scattered mesquite and paloverde 
trees. The precipitation is 6 to 8 inches, the mean annual 
air temperature is 69° to 74° F, and the frost-free season 
is 260 to 300 days. 

In a representative profile the surface layer is brown 
clay about 15 inches thick. The subsoil is reddish-brown, 
brown, and light-brown clay to a depth of 65 inches. The 
lower part of the subsoil contains segregations of lime and 
common lime concretions. The soi] is shghtly effervescent 
to strongly effervescent and moderately alkaline through- 
out. 

Permeability is slow. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 8 to 10 
inches. Roots penetrate to a depth of 60 inches or more. 
These soils commonly crack when dry. 

Vecont soils are used for irrigated crops and range. 
Trrigated crops are cotton, alfalfa, barley, sugar beets, 
ela ele grapes, and citrus. A few areas are used as 
building sites. 

Representative profile of Vecont clay, 660 feet west 
and 50 feet north of tho southwest corner of SEY of 
sec. 29, T. 4 N., R. 1 E., in a cultivated field north of 
Sun City: 

Ap—0 to 15 inches, brown (OYR. 5/3) light clay, dark brown 


(OYR 4/3) when moist; massive; hard when dry, 
firm when moist, sticky und very plastic when wet; 


slightly effervesecnt; moderately alkaline; abrupt, 
smooth boundary. 

B21t—15 to 33 inches, reddish-brown (AYR. 4/4) clay, dark 
reddish brown (SYR 3/4) when moist; weak, coarse, 
prismatic and weak, coarse, subangular blocky 
strueture; very hard when dry, firm when moist, 
sticky and very plastic when wet; very few, very 
fine tubular pores; common thin clay films on peds 
and in pores; compacted at a depth of 15 to 20 inches; 


noneffervescent and slightly effervescent in root 
channels; moderately alkaline; abrupt, smooth 
boundary. 


33 to 47 inches, brown (7.5YR 5/4) clay, reddish 

brown (5 YR 4/4) when moist; weak, coarse, prismatic 
structure parting to weak, medium, subangular 
blocky; very hard when dry, very firm when moist, 
sticky and very plastic when wet; few fine tubular 
pores; common thin clay films on peds and in pores; 
strongly effervescent to violently effervescent; com- 
mon fine and very fine filaments and irregularly 
shaped concretions of lime and distinct, pinkish-white 
(7.5YR. 8/2) masses of lime; moderately alkaline; 
abrupt, smooth boundary. 

B23tcea—47 to 51 inches, brown (7.5YR 5/4) heavy clay loam 
or clay, dark brown (7.5YR 4/4) when moist; weak, 
coarse, prismatic structure parting to weak, medium, 
subangular blocky; very hard when dry, firm when 
moist, sticky and plastic when wet; few fine tubular 
pores; common thin clay films on peds and in pores; 
few worm casts; strongly effervescent; many, fine 
and medium, white (7.5 YR 8/2) masses and common 
irregularly shaped concretions and filaments of lime; 
moderately alkaline; abrupt, smooth boundary. 

B24t—51 to 65 inches, light-brown (7.5YR 6/4) clay or clay 

loam, brown (7.5YR. 5/4) when moist; moderate, 

fine, subangular blocky structure; hard when dry, 
firm when moist, sticky and very plastie when wet, 
few fine tubular pores; few thin clay films on peds 
and in pores; 10 percent gravel; violently effervescent; 

many prominent, medium, pinkish-white (7.5YR 8/2) 

masses of lime and few, extremely hard, irregularly 

shaped Hime coneretions; moderately alkaline. 


The soil is generally slightly effervescent, but in some 
uncultivated areas it is noncffervescent to a depth of 20 inches 
or more. Depth to lime accumulation ranges from 30 to 36 
inches. 

The A horizon has hue of 10¥YR and 7.5YR, value of 5 or 6 
dry and 3 or 4 moist, and chroma of 2 to 4 dry and moist. It 
is loam, heavy clay loam, heavy silty clay loam, clay, and 
heavy sandy clay loam. The B2t horizon has hue of T.5YR 
and 5YR, value of 4 or § dry and 3 to 5 moist, and chroma of 
3 or 4 dry and moist. It is heavy clay loam, clay, silty clay, 
and sandy clay. It is mainly weak prismatic or weak to moderate 
subangular blocky, but in places is massive. In places, a clay 
loam Cea horizon is below a depth of 30 inches. 

Vecont loam (Ve).—This soil is in slightly concave 
stream channels and slight depressions on old alluvial 
fans and valley plains. It is mainly near McMicken Dam. 
Runoff from the surrounding, gently sloping soils on hills 
has formed a few shallow gullies. Slopes are less than J 
percent. Areas are long and narrow and range from 30 
to 160 acres in size. 

This soil has « profile similar to the one described as 
representative of the series, but the surface layer is loam 
5 to 10 inches thick. Included in mapping are small areas 
of Mohall loam; Gilman loam, 0 to 1 percent slopes; 
Laveen loam, 0 to 1 percent slopes, and a few areas of soils 
containing excessive saline or alkali salts, or both. The 
total extent of all included soils does not exceed 15 percent. 

This Vecont soil is used chicfly for range. A fow areas 
are cultivated. Cotton, alfalfa, and small grains are the 
crops grown. Capability unit ITTs-8 irrigated, subclass 
VUls dryland; Clay Bottom range. site; horticultural 
group 3; wildlife habitat group 3 irrigated, 9 dryland. 


B22tea- 
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Vecont clay (Vf).—This nearly level soil is in slightly 
concave, depressed areas and stream channels in old 
alluvial fans and valley plains, mainly in the northern 
part of the Salt River Valley. Areas are long and narrow 
and about 40 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Mohall 
clay Joam; Estrella loam; and Laveen loam, 0 to 1 percent 
slopes. Included soils make up less than 15 percent of the 
mapping unit. 

This Vecont soil is used mainly for cotton, alfalfa, 
barley, sugar beets, sorghum, grapes, and citrus. A few 
areas are used for range, and a few areas are used as 
homesites and industrial sites. Capability unit [Is-3 
irrigated, subclass VIIs dryland; Clay Bottom range site; 
horticultural group 3; wildlife habitat group 3 irrigated, 
9 dryland. 


Vint Series 


The Vint series consists of deep, well-drained soils on 
flood plains and low terraces along the major streams of 
the area, These soils formed in recent, alluvium derived 
from igneous, metamorphic, and sedimentary rocks. Slopes 
are 0 to 1 percent. Elevations are 750 to 1,300 feet. The 
native vegetation is creosotebush, tamarix, saltcedar, 
desertwillow, catclaw, and annual weeds and_ grasses. 
The average annual rainfall is 6 to 8 inches, the mean 
annual air temperature is 69° to 74° F, and the frost-free 
season is 250 to 290 days. 

In a representative profile the soil is pale-brown loamy 
fine sand to a depth of 60 inches, It is stratified with thin 
layers of finer textured and coarser textured material, 
The soil is moderately alkaline and slightly effervescent, 

Permeability is moderately rapid. Runoff is very slow 
or medium, and the erosion hazard is slight. The available 
water capacity is 5 to 7 inches. Raots penetrate to a depth 
of 60 inches or more. 

Vint soils are used for irrigated crops, range, recreation, 
and wildlife. Irrigated crops are cotton, alfalfa, small grains, 
safllower, sugar beets, sorghums, citrus, and vegetables. 
A few areas are used as homesites. 


Representative profile of Vint loamy fine sand, 1,200 
feet north and 1,200 feet west of the southeast corner of 
sec, 26, T. 1 N., R. 2 W. in an uncultivated area: 


Al—0 to 2 inches, pale-brown (1OYR 6/3) loamy fine sand, 
dark brown (10YR 4/3) when moist; very weak, 
coarse, platy structure; soft when dry, very friable when 
moist, nonsticky and nonplastic when wet; many very 
fine roots; very slightly effervescent; moderately alka- 
line; abrupt, smooth’ boundary. 

C1—2 to 27 inches, pale-brown (OYR 6/3) loamy fine sand, 
dark brown (10YR 4/3) when moist; single grained; 
soft when dry, very friable when moist, nonsticky 
and nonplastic when wet; common very fine roots; 
slightly effervescent; moderately alkaline; abrupt, 
smooth boundary. 

C2—27 to 31 inches, ‘pale-brown (LOYR 6/3) stratified 
very fine sandy loam and loamy fine sand, dark 
brown (10YR 4/3) when moist; massive; slightly 
hard and soft when dry, very friable when moist, 
nonsticky and nonplastic when wet; slightly effer- 
vescent; modcrately alkaline; abrupt, ‘smooth 
boundary. 

C3—31 to 60 inches, pale-brown (LOYR, 6/3) loamy fine sand, 
dark brown (1OYR 4/3) when moist; single grained; 
soft when dry, very friable when moist, nonsticky and 
nonplastic when wet; slightly effervescent; moderately 
alkaline; abrupt, smooth boundary. 


The soil has hue of 10YR and 7.5 YR, value of § or 6 dry and 
3 to 5 moist, and chroma of 2 to 4 dry and moist. It contains 
rw to many mica flakes and in places filaments or threads of 
ime. 

The A horizon ranges from fine sand to clay loam and is 
slightly to strongly calcarcous. The soil between depths of 10 and 
40 inches ranges from loamy sand to loamy fine sand and has 
common, thin strata of fine sandy loam, sandy loam, very fine 
sandy loam, and sand. A few to many, fine, water-worn pebbles 
oceur throughout the profile, but never execed 15 percent of 
the soil mass. 

Vint loamy fine sand (Vg).—This level or nearly level 
soil is on flood plains and terraces along major streams. 
It occurs throughout the survey area. Unless cultivated, 
areas are generally hummocky. Slopes are generally less 
than 1 percent, but some short side slopes are nearly 2 
poe Areas are generally long and narrow and range 
rom 4 to 250 acres in size, 

This soil has the profile described as representative of 
the series. Included in mapping are a few small areas of 
Antho sandy loam, 0 to 1 percent slopes; Carrizo gravelly 
sandy loam; Brios sandy loam; Maripo sandy joam; 
Gilman fine sandy loam; and a few small areas of soils 
along the Gila River that contain an excessive amount of 
soluble salts. Included soils make up about 23 percent of 
the mapping unit. 

This Vint soil is used for cotton, alfalfa, small grain, 
safflower, citrus, and truck crops. A few areas are used 
for range. Capability unit ILIs-7 irrigated, subclass 
VIIs dryland; Sandy Bottom range site; horticultural 
group 4; wildlife habitat group 4 irrigated, 11 dryland. 

Vint fine sandy loam (Vh).—This level to nearly evel 
soil is an flood plains and low terraces along major streams. 
It occurs throughout the survey aren. Unless cultivated, 
areas are hummocky. Slopes are Jess than 1 percent. 
Areas are long and narrow and about 30 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is fine 
sandy loam 6 to 14 inches thick. Included in mapping are 
a few small areas of Antho sandy loam, 0 to 1 percent 
slopes; Brios sandy loam; Maripo sandy loam; and a few 
areas of soils near the Gila River that contain excessive 
amounts of soluble salts. Included scils make up about 
20 percent of the mapping unit. 

Cotton, barley, alfalfa, safflower, sugar beets, sorghums, 
citrus, and truck crops are grown. A few areas are used 
for range. A part of the city of Phoenix is on this soil. 
Capability unit IIs-7 irrigated, subclass VIJs dryland; 
Sandy Bottom range site; horticultural group 4; wildlife 
habitat group 2 irrigated, 11 dryland. 

Vint loam (Vk).—This level to nearly level soil is on 
flood plains and low terraces that parallel major streams. 
It occurs throughout the survey area. Slopes are 
generally less than 1 percent. Areas are generally long and 
narrow. They ‘range from 3 to 70 acres in size, but are 
commonly about 15 acres. 

This soil has a profile similar to the one described as 
representative of the scries, but the surface layer is /loam 
6 to 14 inches thick. Included in mapping are 2 few small 
areas of Antho sandy loam, 0 to 1 percent slopes; Maripo 
sandy loam; Gilman loam, 0 to 1 percent slopes; and 
Brios loam, 0 to 1 percent slopes. Included soils make up 
20 percent of the mapping unit 

Most of the acreage of this Vint soil is cultivated and 
is used for cotton, alfalfa, sorghums, barley, sugar beets, 
safflower, citrus, and truck crops. A few areas are used 
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for range. Capability unit IIs~7 irrigated, subclass VIIs 
dryland; Sandy Bottom range site; horticuléural group 
4; wildlife habitat group 2 irrigated, 11 dryland. 

Vint clay loam (Vn}.—This level to nearly level soil is on 
flood plains and low terraces along the Gila and 
Hassayampa Rivers near Palo Verde and Arlington. 
Slopes are Jess than 1 percent. Runoff is medium. Perme- 
ability is moderately slow. Areas are long and narrow 
and parallel the stream channel. They range from 5 to 
50 acres in size. This soil has a profile similar to the one 
described as representative of the series, but the surface 
layer is loam 8 to 14 inches thick. 

Included with this soil in mapping are a few small 
areas of Cashion clay, salinc-alkali; Avondale clay loam; 
Avonda clay loam; and Brios loam. Included soils inake 
up about 20 percent of the mapping unit. 

The entire acreage of this Vint soil is cultivated. Cotton, 
alfalfa, sugar beets, small grain, sae and safflower 
are the crops grown, Capability unit TIs-7 irrigated, sub- 
class VIIs dryland; Sandy Bottom range site; horti- 
cultural group 4; wildlife habitat group 2 irrigated, 11 
dryland. 

Vint-Carrizo complex (Vr).—This nearly level mapping 
unit is on alluvial fans dissected by many intermittent 
stream channols. It is most oxtensive in the northwestern 
part of the Salt; River Valley near McMicken Dam. Areas 
are long and narrow and about 40 aeres in size. 

This mapping unit is about 55 percent Vint fine 
sandy loam and Vint loamy fine sand and 30_percont 
Carrizo gravelly sandy loam and a Carrizo gravelly sand. 
The Vint loamy fine sand soil and the Carrizo gravelly 
sandy loam have the profiles described as representative 
of their respective series, Vint fine sandy léam has a profile 
similar to the one described as representative of the series, 
but the surface jayer is fine sandy loam 6 to 12 inches 
thick. Carrizo gravelly sand has a profile similar to the 
one described as representative of the serics, but the 
surface layor is generally sand. Vint soils are along the 
margin of intermittent stream channels, and Carrizo 
soils are in or near the stream channels. 

Included with this unit in mapping are small areas of 
Brios loamy sand, Antho sandy loam, and Torripsarmments 
and Torrifluvents, frequently flooded. The total extent 
of these included soils is about 15 percent. 

This mapping unit is used for range. It is not cultivated. 
Capability subclass VIIs dryland; Vint soil in Sandy 
Bottom range site; horticultural group 4; wildlife habitat 
group 11 dryland. Carrizo soil in Sandy Bottom range 
site; horticultural group 4; wildlife habitat group 12 
dryland. 


Wintersburg Series 


The Wintersbure series consists of deep, well-drained 
soils that have visible accumulations of lime at a moderate 
depth. These soils are at the ends of alluvial fans and valley 
plains near Buckeye. They formed in old alluvium 
that was derived from granite, gneiss, andesite, tuff, 
basalt, and Hmestonc. Slopes are less than 1 percent. 
Elevations are 750 to 900 feet. The average annual 
rainfall is 6 to 8 inches, the mean annual air temperature 
- 69 to 74° F, and the frost-free season is 250 to 290 
days. 

In_a representative profile the surface layer is brown 
clay loam about 12 inches thick. The underlying matcrial 


is light yellowish-brown sandy loam to a depth of 18 inches 
and very pale brown loam to a depth of 60 inches. The 
lower part of the underlying material contains large 
amounts of lime. The soil is moderately alkaline 
throughout. 

Permeability is modertely slow. Runoff is medium, 
and the erosion hazard is slight. The available water capac- 
ity is 10 to 12 inches. Roots penetrate to a depth of 60 
inches or more. 

Wintersburg soils are used for cotton, alfalfa, barley, 
sugar beets, sorghum, safflower, and lettuce. Nearly 
all the acrenge is cultivated. Part of the city of Buckeye 
is on these soils. 

Representative profile of Wintersburg clay loam in an 
area of Wintersburg complex, 948 feet north and 69 feet 
west of the southeast corner of see. 3, T.1S., R. 4 W. ina 
cultivated field near Palo Verde: 

Ap—0 to 12 inches, brown (1OYR 5/3) clay loam, dark brown 
(7.5YR 3/2) when moist; weak, fine, subangular 
blocky structure; hard when dry, friable when moist, 
sticky and plastic when wet; common fine roots; few 
fine tubular and interstitial pores; strongly efferves- 
cent; moderately alkaline; abrupt, smooth boundary. 

TIC1—12 to 18 inches, light yellowish-brown (1OYR 6/4) heavy 
sandy loam, brown (7.5YR 5/4) when moist; massive; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; common 
fine roots; commen fine tubular pores; 2 percent fine 
gravel; violently effervescent; moderatcly alkaline; 
abrupt, smooth boundary. 

IiC2ca—18 to GO inches, very pale brown (1OYR 7/4) heavy 
loam, brown (7.5YR 5/4) when moist; massive; hard 
when dry, friable when moist, slightly sticky and plas- 
tic when wet; few fine roots; many fine tubular pores; 
violently effervescent; many, fine and medium, dis- 
tinct, white (LOY R 8/2), soft lime masses, pink (7.5 YR 
8/4) when moist; moderately alkaline. 


Depth to the Cen horizon ranges from 12 to 31 inches. The Ap 
horizon has hue of 7.5YR and 10YR, value of 4 to 5 dry and 3 
moist, and chroma of 2 or 3 dry and moist. It is clay loam, silty 
clay, and clay. The C horizon has hueof 7.5YRand 10YR, valuo 
of 5 to 8 dry and 4 to 7 moist, and chroma of 3 or 4 dry and 
moist. The I[C2ca horizon is loam, heavy sandy loam, light 
clay loam, or very fine sandy loam. It ranges from 15 to 40 
percent calcium carbonate and is less than 10 pereent semi- 
rounded lime coneretions. This horizon is weakly cemented in 
places. 

Wintersburg complex (Wg).—This mapping unit is at 
the Jower ends of old valley plains west of Buckeye. 
The surface is smooth. Slopes are less than 1 percent. 
In cultivated areas, fine sediment carried in the muddy 
irrigation water from the Buckeye Irrigation District 
canal accumulates on the surface. Areas are oval in shape 
and about 10 acres in size. 

This mapping unit is about 50 percent Wintersburg 
clay loam and 35 percent Wintersburg clay. Wintersburg 
clay loan has the profile described as representative of the 
series. It is at the upper ends of fields. Wintersburg clay 
has a profile similar to the one described as representative 
of the series, but the surface layer is clay or silty clay 
about 10 to 18 inches thick. This soil is at the lower ends 
of fields. 

Included with this unit in mapping are a few small 
areas of Cashion clay, saline-alkali; Avondale clay loam; 
Laveen loam, 0 to 1 percent slopes; and other soils similar 
to Wintersburg soils but slightly saline to moderately 
saline. Included soils make up about 15 percent of the 


mapping unit. 


MARICOPA COUNTY, ARIZONA, CENTRAL PART 


All the acreage of this mapping unit except that in the 
town of Buckeye is irrigated. Crops are cotton, alfalfa, 
barley, sugar beets, sorghum, safflower, and lettuce. 
Capability unit II[s-3 irrigated, subclass VIIs dryland; 
horticultural group 2; wildlife habitat group 3 irrigated, 
11 dryland. 


Use and Management of the Soils 


General practices of good management for all soils 
of Maricopa County, Central Part, are suggested on the 
pages that follow. The capability grouping used by the 
Soil Conservation Service, in which the soils are grouped 
according to their suitability for crops, and the system 
adopted locally by the State of Arizona are explained. 
Management is suggested, by capability unit, for irrigated 
crops and range. Estimated yields of the principal crops 
are listed in table 2. 

This part of the survey also contains information on 
range management and general suggestions for improve- 
ment of wildlife habitat. It reports data from engineering 
tests and interpretations of soil properties that affect 
highway construction and other engineering structures. 
It also contains information on developing recreational 
a and establishing plantings of specified trees and 
shrubs. 


General Management 


Management and hazards common to all soils of the area 
are defined in the paragraphs that follow. 

Organic matter and crop residue.—All soils in the survey 
area are low in content of organic matter. Disking or 
plowing under barley and sorghum stubble, sugar beet 
tops, and other crop residue are important sources of 
organic matter. The addition of organic matter to the soil 
increases fertility, aeration, and moisture penetration and 
also maintains or i eae tilth. Organic matter can also 
be improved by adding gin trash or manure, but using 
large amounts of manure can build up salt content. 
Additional amounts of nitrogen should be incorporated 
into the soil to aid in the breakdown of crop residue high 
in cellulose. Leaving the soil fallow for any length of time 
adversely affects the content of organic matter. 

Irrigation.—Irrigation water management is controlling 
or regulating the application of irrigation water in such a 
way that high crop yields are obtained without wasting 
water or losing soil. Water is the most precious resource in 
Maricopa County, Central Part, and careful water man- 
agement is needed on all soils. 

To irrigate properly, the farmer must know the amount 
of water the soil will hold, the depth to which plant roots 
penetrate, and the water requirement of crops. Most 
crops should be irrigated when 40 to 50 percent of the 
available soil moisture is depleted. Checking with a soil 
probe or auger can determine the moisture content of the 
root zone. Visible plant symptoms of moisture stress are 
wilting leaves, bluish-green leaves, warm leaves, or slow 
growth rates. The soil should be checked 48 hours after 
irrigation to determine if water was added uniformly to 
the desired depth. . 

The furrow and border methods of irrigation are most 
widely used in the survey area. Borders are used for al- 
falfa, pasture grasses, and small grain, and furrows for 
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most row crops and some smal! grain. Citrus and other 
trees require a modification of the furrow system. Small 
basins around each tree are connected with furrows. 
Sprinklers are sometimes used for shallow-rooted crops, 
such as vegetables, for germination of seeds. They are also 
used on very sandy soils. 

Tf water is applied too rapidly to fine-textured soils, 
such as Gadsden and Cashion soils, it runs off. If water is 
applied too rapidly on coarse-textured soils, such as 
Brios and Carrizo soils, it penetrates below the root zone 
and is lost. A properly designed irrigation system matches 
the soil characteristics with the right grade and length of 
run. Water can be conserved by using pipelines and 
cement-lined ditches and reusing irrigation tail water. 
General suggestions are givon in the description of each 
capability unit. More specific suggestions are available 
in the local Soil Conservation Service field office. 

Fertilization.—Fertilizer is generally required to obtain 
profitable yields in the survey area. The amount and kind 
needed vary according to the crop and kind of soil. Few 
general suggestions can be made. All crops respond to 
nitrogen. Alfalfa needs only small amounts and then only 
during the first year. Many crops, especially alfalfa, 
respond to applications of phosphorus. Soils that contain 
a large quantity of lime at or near the surface should 
receive split applications of phosphorus because it is 
readily tied up m the soil. Lime-induced chlorosis is a 
serious concern for such crops as citrus and sorghum. All 
soils, but especially those high in content of lime, benefit 
from manure. Some soils, especially those high in content 
of lime, are deficient in micronutrients, such as iron, 

Tillage —The soils in this survey area generally have 
poor tilth. Excessive tillage breaks down tilth, compacts 
the soil, and restricts the movement of air and water. 
The soil should not be tilled when wet because a plowpan 
easily forms, tilth is destroyed, and clods form. A tillage 
pan, or plowpan, is a compacted layer formed by the 
weight of tillage equipment as it passes through the soil. 
Such pans can be prevented by varying the depth of 
plowing. If a pan has formed already, it can be broken by 
chiseling or subsoiling. Growing deep-rooted craps, such as 
alfalfa, is beneficial. Well-drained access roads reduce 
travel in the fields and reduce compaction. Controlling 
weeds by chemicals is one way of reducing tillage. Cotton 
should not be grown on any one acreage year after year. 
A crop rotation of 1 to 2 years cotton followed by barley, 
safflower, or alfalfa is satisfactory. 

Saline and alkali soils.—Most soils in arid regions 
contain soluble salts and in places these salts are con- 
centrated. The source of salts is the primary minerals 
found in rock formations. Salts set free by weathering 
tend to remain in soils of arid regions because the com- 
bination of low rainfall and high evaporation prevents the 
leaching of salts. Some saline-alkali soils occur in areas 
receiving salts from other places. In such areas water is the 
primary carrier. Four main classes of salinity and alkalinity 
have been mapped in Maricopa County, Central Part. 

Nonsaline, nonalkaline soils have a conductivity of the 
saturation extract of less than 4 millimhos per centimeter 
at 25° C. The exchangeakle sodium percentage is less than 
15, and the pH value is less than 8.5. Most soils in the 
survey area are nonsaline and nonalkaline. : 

Saline soils have a conductivity of the saturation 
extract of greater than 4 millimhos per centimeter at 
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25° C. The exchangeable sodium percentage is less than 
15, and the pH value is below 8.5. The Gilman loam, 
clayey subsoil variant, moderately saline, is the only soil 
in this class. 

Saline-alkaline soils have a conductivity of the satura- 
tion extract of greater than 4 millimhos per centimeter at 
25° C and an exchangeable sodium onginayt greater 
than 15. The pH valuc ranges from 7.9 to 10. Most soils 
that are too saline or too alkaline are in this class. Gilman 
loam, saline-alkali, and Antho sandy loam, salino-alkali, 
are examples. 

Alkaline soils have an exchangeable sodium percentage 
of more than 15 and a conductivity of the saturation 
extract of less than 4 millimhos per centimeter at 25° C. 
The pH value ranges from 8.5 to 10. The Casa Grande and 
La Palma soils are examples. 

Removal of salts and alkali requires special treatment 
on an individual field basis. Saline soils can generally be 
improved by deep leaching with good quality irrigation 
water. Saline-alkali and alkali soils under certain condi- 
tions require soil amendments to aid in their reclamation 
and removal of alkali salts. The quality of irrigation water 
used for reclamation also must be evaluated. Adequate 
drainage is necessary in all areas. The soil amendments 
generally used are gypsum, calcium polysulfide, or sulfuric 
acid. The soil amencment selected depends upon the cost, 
the needs of the individual soils, the availability, and the 
facilities available for application. Generally the first 
crop planted on a soil that is being reclaimed is bermuda- 
grass. It is followed by barley and then alfalfa as the 
field improves. 

The salts content of the irrigation water used in this 
survey area ranges from about 700 to more than 4,000 
parts per million. Long, continued irrigation ultimately 
produces a saline or saline-alkali soil unless the soil is 
deeply leached occasionally. The suggested number of 
leachings varios with the soil and the type and quantity 
of salts in the irrigation water. A properly leveled field 
can be leached readily and can prevent the accumulation 
of salts within the root zone. 


Capability Grouping 


Capability groupings shows, in a general way, the 
suitability of soils for most kinds of crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
so used, and the way they respond to treatment. The 
grouping docs not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of tho soils; does not take into 
consideration possible but unlikely major reclamation 
projects; and does not apply to horticultural crops, or 
other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a sub- 
stitute for interpretations designed to show suitability 
and limitations of groups of soils for range, for forest 
trees, or for engineering. 

In the capability system, all kinds of soil are grouped 
at three levels, the capability class, the subclass, and the 
unit. These levels are described in the following 
paragraphs. 


Carantiity Crasses, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or require moderate conserva- 
tion practices, 

Class IIT soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 
Ve largely to pasture or range, woodland, or wild- 
ife. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. 

Class VIT soils have very severe limitations that make 
them unsuited to cultivation and that restrict their 
use largely to pasture or range, woodland, or wildlife. 

Class VIIT soils and landforms have limitations that 
preclude their use for commercial crops and restrict 
their use to recreation, wildlife, or water supply, 
or to esthetic purposes. 


Capantniry Supotasses are soil groups within one 
class; they are designated by adding a small letter, 
é, w, 8, or ¢, to the class numeral, for example IIe. The 
letter ¢ shows that the main limitation is risk of erosion; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and ¢, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

Tn class I there are no subclasses, because the soils of 
this class have few limitations, Class V can contain, at 
the most, only the subclasses indicated by w, s, and e, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, 
or recreation. 

Capasiuiry Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management and to have similar productivity and 
other responses to management. Thus, the capability unit 
jis a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, Ile or IITs-7. Thus, in one sym- 
bol, the Roman numeral designates the capability class, 
or degree of limitation; the small letter indieutes the sub- 
class, or kind of limitation, as defined in the foregoing 
paragraph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 
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Managing irrigated soils, by capability units® 


On the pages that follow, each capability unit in the 
survey area is described and the use and management are 
briefly discussed. The names of the soil series i atari 
are mentioned, but this does not mean that all of the soils 
in a given series are in that unit. To find the capability 
unit for a specific soil, refer to the Guide to Mapping 
Units at the back of the survey. 

Trrigntion is needed to grow crops in this area, and 
about 30 percent of the acreage is irrigated. The water is 
supplied from several sources and varies considerably in 
quality and quantity. Surface water comes from several 
reservoirs on the Agua Fria, Salt, and Verde Rivers. 
Underground water supplements surface water in some 
areas but in others is the sole source of supply. . 

Most crops commonly grown in the area are listed in 
table 2. In addition to the crops listed, the soils of this 
area are used for wheat, grapes, lettuce, cabbage, broccoli, 
carrots, radishes, onions, potatoes, tomatoes, cantaloupe, 
watermelon, strawberries, roses, pecans, plums, apricots, 
and dates. Also, some areas are used as pasture. 


CAPABILITY UNIT I-1 IRRIGATED 

Soils of the Avondale, Estrella, Gilman, Glenbar, 
Laveen, Mohall, and Tucson series are in this unit. They 
are loams or clay loams that are relatively free of salts 
and alkali, Laveen, Mohall, and Tucson soils have con- 
centrations of lime at a depth of 14 to 26 inches. Slopes 
are 0 to 1 percent. 

Permeability is moderate to moderately slow. Runoff 
is medium to very slow, and the erosion hazard is slight. 
The available water capacity is 6 to 13.5 inches. Roots 
can penetrate to a depth of 60 inches or more. 

These soils are used for cotton, alfalfa, small grain, 
sugar bects, safflower, citrus, grapes, and truck crops. 
Extensive areas are home and industrial sites. Lime- 
induced chlorosis is sometimes evident in citrus grown 
on. these soils. 

No specific limitations are inherent to soils of this unit. 
The clay Joam in the surface layer is more susceptible 
than other. material to the formation of a tillage pan. 
Land leveling or shaping does not expose unfavorable 
subsoil material, but cuts of 1 foot to 2 feet expose con- 
centrations of lime in Laveen, Mohall, and Tucson soils. 
Generally irrigation runs should be no longer than 1,320 
feet. 

CAPABILITY UNIT I-2 IRRIGATED 

Soils of the Gilman, Laveen, Mohall, and Valencia 
series are in this unit. They have a surface lnyer of sandy 
loam and underlying material of loam or clay loam. All 
are relatively free of toxic concentration of salts and 
alkali, Laveen and Mohall soils have accumulations of 
lime within 24 inches of the surface. 

Permeability is moderate to moderately slow. Runoff 
is slow to medium, and the erosion hazard is slight. The 
available water capacity is 8 to 12 inches. 

These soils are suited to all the climatically adapted 
crops of the area, Lime-induced chlorosis affects citrus 
trees in some areas of Laveen and Mohall soils. 

No specific limitations are inherent to soils of this unit, 
but the moisture needs in the first foot of root zone arc 


3 ARNOLD Noworny, conservation agronomist, Soil Conservation 
Service, Phoenix, Arizona, helped prepare this section. 


important. Light, frequent applications of water are 
needed when plants are young. Cuts made in land leveling 
or shaping that are deeper than 1% feet can expose the 
underlying concentrations of lime in Mohall and Laveen 
soils, Irrigation runs should be no longer than 1,320 fect. 
Sprinklers can be used for shallow-rooted crops, such as 
vegetables. 


CAPABILITY UNIT He-l IRRIGATED 


Soils of the Gilman and Laveen series are in this unit. 
They are loams that ave relatively free of toxic concentra- 
tion of salts or alkali, Laveen soils have concentrations of 
lime within 24 inches of the surface. Slopes are 1 to 3 
percent, 

Permeability is moderate. Runoff is slow to medium, und 
the erosion hazard is moderate. The available water 
capacity is 8 to 11 inches. Roots can penetrate to a depth 
of 60 inches or more. 

These soils are suited to all climatically adapted crops 
of the area, Lime-induced chlorosis can affect citrus trees 
in some ureas of Laveen soils. 

The major limitations are the slope and the erosion 
hazard. The erosion hazard can be reduced by irrigating 
on the contour or across the slope. Deep cuts in lund 
leveling expose the underlying concentration of lime in the 
Laveen soils. Generally irrigation runs should be no 
longer than $80 feet. 


CAPABILITY UNIT Ile-i IRRIGATED 


‘Two soils of the Antho series are in this unit. These soils 
are relatively free of toxic concentration of salts and alkali. 

Permeability is moderately rapid. Runoff is medium, 
and the erosion hazard is moderate. The available water 
capacity is 5 to 6 inches. Roots penetrate to x depth of 
60 inches or more. 

These soils are used for cotton, alfalfa, safflower, small 
grain, and citrus. 

The major limitation is the slope, the accompanying 
moderate erosion hazard, and aw slightly reduced water 
capacity. The erosion hazard can be reduced by irrigating 
on the contour or across the slope, The svils generally 
appear droughty if they occur in a field with soils that hold 
more available water. If fensible, the irrigation system 
should be designed so that they can be irrigated separately 
and inore frequently. Generally irrigation runs should be 
no longer than 1,320 feet. Sprinklers can be used for 
shallow-rooted crops. Leveling is suggested. Ordinarily 
no unfavorable material is exposed in cuts within a depth 
of 40 inches. 


CAPABILITY UNIT Ie-6 ERRIGATED 


Soils of the Rillito and Tremant series are in this unib, 
They have a surface layer of sandy lonm, loam, or gravelly 
loam and underlying Inyers of gravelly loam, gravelly 
sandy loam, or gravelly clay loam, All are relatively free 
of toxic concentrations of salts and alkali. Concentrations 
of lime are at x depth of less than 20 inches. 

Permeability is moderately rapid to moderately slow. 
Runoff is slow to medium, and the erosion hazard is 
slight to moderate. The available water capacity is 5 to 8 
inches, Roots penetrate to a depth of 60 inches or more. 

These soils are suited to most of the climatically adapted 
crops of the area. Citrus trees and sorghum become 
chlorotic in some areas of these soils. 
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The main limitations are the slope, the erosion hazard, 
and a slightly reduced water capacity. The erosion hazard 
can be reduced by irrigating on the contour or across 
the slope. Special attention must be given to the fre- 
quency of irrigation because the soils appear Sree 
if they are adjacent to soils that hold more available 
water. Cuts made in land leveling or shaping that are 
deeper than 1 foot can expose the underlying concentra- 
tions of lime. Applications of manure are beneficial in 
leveled areas where cuts have exposed lime concentrations. 
Phosphorus should be applied in split applications during 
the growing season in such areas because it is readily 
tied up in the soil. Generally irrigation runs should be 
no more than 1,320 feet long. 


CAPABILITY UNIT He-7 IRRIGATED 


Soils of the Coolidge and Perryville series ure in. this 
unit. They have a surface layer of gravelly sandy loum 
or gravelly loam and a subsoil of sandy loam or gravelly 
loam. All are relatively free of toxic concentrations of 
salts and alkali, but have concentrations of lime at or 
near the surface, Slopes are 1 to 3 percent. 

Permeability is moderate to moderately rapid. Runoff 
is slow to medium, and the erosion hazard is slight to 
moderate. The available water capacity is 6 to 7 inches. 
Roots penetrate to a depth of 60 inches or more. 

These soils are used for cotton, alfalfa, barley, safflower, 
and citrus. Lime-induced chlorosis is sometimes evident 
in citrus grown on these soils. The soils are not suited to 
sorghum and related crops. 

The main limitations are the slope, the erosion hazard, 
the limited water capacity, and the concentrations of lime 
at or near the surface. The hazard of erosion can be 
reduced by irrigating on the contour or across the slope. 
Special attention must be given to the frequency of irriga- 
tion. These soils appear droughty if they ure adjacent to 
soils that hold more available water. If feasible, the irriga- 
tion system should be designed so that they ean be irrigated 
more frequently than those soils. Also they should be 
leveled to properly utilize the irrigation water. Lime is at 
or near the surface in the Perryville soils, and productivity 
is not reduced by deep cuts. Land smoothing or leveling 
cuts of more than 8 to 16 inches expose the concentrations 
of lime in the Coolidge soils. Adding manure or gin trash or 
plowing under green-manure crops is beneficial in cut areas. 
Phosphorus should be applied in several applications 
during the growing season in such areas because it is 
readily tied up in the soil. Specialty crops, such as roses 
or citrus, benefit from applications of iron. Generally, 
irrigation runs should be no longer than 1,320 feet. 


CAPABILITY UNIT IIs-t IRRIGATED 


Soils of the Antho series are in this unit. They are 
sandy loams or gravelly sandy loams that are relatively 
free of toxic concentrations of salts and alkali. Slopes are 
less than 1 percent, 

Permeability is moderately rapid. Runoff is slow, and 
the erosion hazard is slight. The available water capacity 
is 5 to 7 inches. Roots penetrate to a depth of 60 inches or 
more, 

These soils are used for most of the locally grown crops. 

The major limitation is a slightly limited available water 
capacity. Special attention should e given to the frequency 
of irrigation. These soils appear droughty in fields with 
soils that hold more available water. If feasible, the irriga- 


tion system should be designed so that they can be 
irrigated separately and more frequently. Deep cuts in 
land leveling do not expose unfavorable material. Trriga- 
tion runs should be no longer than 880 feet. Sprinklers 
can be used in some areas for shallow-rooted crops. 


CAPABILITY UNIT Ile-6 IRRIGATED 


Soils of the Rillito and Tremant series are in this unit. 
They have a surface layer of sandy loam, loam, gravelly 
loam, or gravelly clay loam. The subsoil is gravelly loam, 
gravelly clay loam, or clay loam, and it underlying 
material is gravelly loam. The soils are relatively free of 
toxic concentrations of salts and alkali. They have 
concentrations of lime at a depth of 10 to 14 inches. 
Slopes are 0 to 1 percent. 

ermeability is moderate to slow. Runoff is slow to 
medium, and the erosion hazard is slight. The available 
water capacity is 5 to 8 inches. Roots penetrate to a depth 
of 60 inches or more. 

These soils are used for cotton, alfalfa, barley, safflower, 
citrus, and sorghums. Lime-induced chlorosis is sometimes 
evident in citrus grown on these soils. Sorghum becomes 
chlorotic if grown in areas of Rillito soils. 

The main limitation is the content of coarse fragments 
and the reduced water capacity. Special attention must 
be given to the frequency of irrigation. These soils appear 
droughty in fields with soils that hold more available 
water. If feasible, the irrigation system should be designed 
so that they can be irrigated separately and more fre- 

uently. Generally irrigation runs should be no longer 
than 880 feet. Deep cuts in land leveling generally expose 
concentrations of lime and more gravelly material. 


CAPABILITY UNIT IIa-7 IRRIGATED 


Soils of the Agualt, Avonda, Coolidge, Perryville, 
Toltec, Tremant, and Vint series are in this unit. The 
surface layer of these soils ranges from sandy loam to clay 
loam. Perryville soils have a surface layer of gravelly loam. 
Agualt, Avonda, and Vint soils are underlain by sand or 
loamy sands at a depth of 6 to 39 inches. Tremant and 
Perryville soils have a gravelly loam or gravelly clay loam 
subsoil. Toltec soils have a weakly cemented pan at a 
depth of about 28 inches. Coolidge soils have a sandy loam 
subsoil. All are relatively free of toxic concentrations of 
salts and alkali. Coolidge, Perryville, Toltec, and Tremant 
soils have concentrations of lime at or near tho surface. 
Slopes are less than 1 percent. 

Permeability is moderately rapid to slow. Runoff is 
very slow to medium, and the erosion hazard is slight. 
The available water capacity is 5 to 8 inches. Roots 
penetrate to a depth of more than 60 inches in all but the 
Toltec soil, atiieb is only 20 to 40 inches deep over a 
hardpan. 

These soils are used for most crops grown in the area. 
Perryville soils are not suited to citrus and sorghum. 
Lime-induced chlorosis is sometimes evident in citrus 
grown on Tremant and Coolidge soils. Alfalfa does not 
grow well on the Toltec soil. 

The main limitation is the limited water capacity. The 
limited root zone is an additional limitation on the Toltec 
soil. Careful attention must be given to the frequency of 
irrigation if the soils in this unit are in fields with soils that 
hold more available water. If feasible, the irrigation 
system should be designed so that they can be irrigated 
separately and more frequently. Irrigation runs should be 
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no longer than 880 feet. Deep cuts in land leveling expose 
the underlying concentration of lime. 


CAPABILITY UNIT Iis-9 IRRIGATED 


This unit consists of salino-alkali soils of the Antho, 
Avondale, Estralla, Gilman, Glenbar, Laveen, and 
Valencia series. The texture ranges from sandy loam to 
clay loam. Laveen soils have concentrations of lime at a 
depth of less than 30 inches. Slopes are 0 to 1 percent. 

Permeability is moderately rapid to slow. Runoff is 
slow to medium, and the erosion hazard is slight. The 
available water capacity is 5 to 12 inches. Roots penetrate 
to a depth of 60 inches or more. 

These soils are used for cotton, alfalfa, barley, safflower, 
sugar beets, and sorghum. 

The main limitation is the toxic concentration of salts 
and alkali, which reduces the amount of water available 
to plants. Careful attention must be paid to the frequency 
of irrigation. Several leaching irrigations are needed each 
year, Generally deep cuts do not expose unfavorable 
material. Concentrations of lime, however, are within 30 
inches of the surface in Laveen soils. Irrigation runs 
should be no longer than 1,320 feet. 


CAPABILITY UNIT INs-3 IRRIGATED 


Soils of the Gadsden, Glenbar, Mohall, Vecont, and 
Wintersburg series are in this unit. They have a surface 
layer of clay, and the underlying material ranges from 
loam to clay. All are relatively free of toxic concentrations 
of salts and alkali. Mohall soils have concentrations of 
lime at a depth of less than 30 inches. Slopes are less than 
1 percent. 

Permeability is moderately slow or slow, Runoff is 
slow to medium, and the erosion hazard is slight. The 
available water capacity is 8 to 13 inches. Roots penetrate 
to a depth of 60 inches or more. 

These soils are used for most locally grown crops. 
Citrus trees readily become chlorotic if the soils are 
waterlogged. 

Tho main limitation is the clay surface layer and the 
resulting slow intake rate. Care must be taken to ensure 
adequate penetration of water. These soils are easily 
compacted if tilled when wet. Plowpans are prevalent. 
Crop residue should be returned to the soil. Also, applica- 
tions of manure or gin trash or plowing under green-manure 
crops improves tilth and increases the water intake rate. 
In order to avoid scalding the plants in hot weather, 
irrigation sets for alfalfa should not exceed 24 hours. ‘The 
surface should not become too dry during the growing 
season because deep cracks form. Several deop leachings 
each year are needed to remove salts and alkali from the 
soil. Ilat leveling aids in the leaching and removal of salts. 
Irrigation runs should be no longer than 1,320 feet. Deep 
cuts do not expose unfavorable material in most of these 
soils, but cuts of more than 2 feet expose concentrations 
of lime in the Mohall soils. 


CAPABILITY UNIT ills-7 IRRIGATED 


Soils of the Antho, Brios, Maripo, and Vint series are in 
this unit. They have a surface layer ranging [rom loamy 
sand to loam and underlying material of sand, loamy fine 
sand, or gravelly loamy sand. They are relatively free of 
toxic concentrations of salts and alkali. Slopes are less than 
1 percent. 


Permeability is rapid to moderately rapid. Runoff is 
very slow to medium. The erosion hazard is slight, but 
young plants are subject to some wind damage from sand 
blasting. The available water capacity is 4 to 7 inches. 
Roots penetrate to a depth of 60 inches or more. 

These soils are used for most crops climatically suited to 
the area. 

The main limitation is the limited available water 
capacity. Special attention must be given to the frequency 
of irrigation. Many of these soils appear droughty if 
they are adjacent to soils that hold more available water. 
If feasible, the irrigation systems should be designed so 
that they can be irrigated separately and more frequently. 
Fertilizer containing nitrogen should be applied in two 
applications, and in small amounts because the nitrogen 
readily leeches out of the root zone. Manure, gin trash, or 
green-manure crops improve tilth and increase the avail- 
able water capacity. Overuse of irrigation water and 
excessive leaching of fertilizer can occur if the soils are 
leveled. Irrigation runs should be no longer than 660 feet. 
Cuts in land leveling should be vo deeper than 6 to 12 
inches in Maripo and Brios soils. Deop cuts are not 
damaging in Vint soils. 


CAPABILITY UNIT Uls-8 IRRIGATED 


Soils of the Gadsden and Vecont series are in this unit. 
They have a surface layer of clay loam or loam and the 
underlying material is clay. They are relatively free of 
salts and alkali. Slopes are less than 1 percent. 

Permeability is slow. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 8 to 10 
inches. Roots penetrate to a depth of 60 inches or more. 

These soils are uscd for cotton, alfalfa, barley, sugar 
beets, and sorghum. 

The main limitation is slow permeability. Care must be 
taken to ensure adequate penetration of water. If these 
soils are in the same field as coarser textured soils, they 
appear droughty. If feasible, the irrigation system should 
be designed so that they are irrigated separately and with 
a smaller head of water. Care must be taken to ensure that 
theso soils are not tilled when wet. They aro easily com- 
pacted, and a plowpan forms readily. Growing elfalfa and 
plowing under crop residue increase permeability. In order 
to avoid scalding the plants in hot weather, irrigation sets 
for alfalfa should not exceed 24 hours. The soils should be 
deep leached at Icast twice a year to prevent the accumula- 
tion of salts. Flat leveling helps to deep leach the salts. 
Irrigation runs should be no longer than 1,320 feet. 
Sprinklers are not satisfactory because the intake rate 
is low. No unfavorable material is exposed in land leveling 
or shaping. 

CAPABILITY UNIT I!Is-9 IRRIGATED 

Soils of the Casa Grande, La Palma, and Perryville 
series and the Gilman variant are in this unit. They have 
asurface layer ranging from sandy loam to loam and under- 
lying material of clay or clay loam. All are severely af- 
fected by saline and alkali salts or both. Casa Grande, La 
Palma, and Perryville soils have concentrations of lime 
at or near the surface. La Palma soils have an indurated 
hardpan at a depth of less than 40 inches. Slopes are less 
than 1 percent. 

Permeability is slow to moderate. Runoff is very slow 
to medium, and the erosion hazard is slight. The available 
water capacity is 3 to 10 inches. Roots can penetrate to » 
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depth of 60 inches or more in all but the La Palma soil, 
which is only 20 to 40 inches deep over a hardpan. 

These soils are used for cotton, alfalfa, barley, safflower, 
sugar beets, and sorghum. The La Palma soil is not suited 
to citrus or alfalfa unless the indurated hardpan is 
removed. 

The main limitation is the moderate to high toxic 
concentration of saline or alkali salts or both. Salts is a 
continuous limitation. Careful attention must be given to 
tho frequency of irrigation because the water available to 

lants is somewhat restricted by the content of salts. 

are must be taken to ensure adequate penetration of 
irrigation water. Flat leveling and deep leaching are 
beneficial in reclaiming these soils, Soil amendments im- 

rove the infiltration rate of leaching water in some areas, 
Runs should be no longer than 1,320 feet. Crop residue 
should be returned to the soil. Adding manure or gin trash 
or plowing under greon-manure crops improves tilth and 
increases the infiltration of water. Sprinklers are not 
adequate because the intake rate is slow. 


CAPABILITY UNIT I'Va-5 IRRIGATED 


The one soil in this unit, Pinal loam, 0 to 1 percent 
slopes, is relatively free of salts and alkali. It is loam or 
cobbly loam that is 4 to 20 inches over an indurated 
hardpan. 

Permeability is moderate in the upper part of the soil, 
but the pan is impermeable. Runoff is medium, and the 
erosion hazard is slight. The available water capacity is 
1 to 2 inches. Roots penetrate to a depth of less than 20 
inches because of the indurated hardpan. 

This soil is used for cotton, barley, wheat, and saf- 
flower. It is not suited to decp-rooted plants. It is better 
suited to pasture than to field crops. 

The main limitation is the limited effective depth for 
water storage and root development. Very careful atten- 
tion must be given to the frequency of irrigation. The soil 
appears droughty if it is adjacent to soils that hold more 
water. If feasible, the irrigation system should be designed 
so that this soil is irrigated separately and more frequently. 
The soil is too shallow over a hardpan for land leveling. 
If feasible, the hardpan can be ripped with heavy equip- 
ment and the pan fragments removed from the field. 
Trrigation runs should be no longer than 440 feet. 


CAPABILITY UNIT 1IVs-7 IRRIGATED 


Soils of the Antho, Brios, and Carrizo sories are in 
this unit. These soils are relatively free of toxic concen- 
trations of salts and alkali. They have a surface layer of 
loamy sand or gravelly sandy loam and underlying mate- 
rial that ranges from very gravelly sand to sand. Slopes 
are less than 1 percent. 

These soils are well drained to excessively well drained. 
Permeability is rapid. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 2 to 5 
inches. Roots penetrate to a depth of 60 inches or more. 

_ These soils are used for cotton, alfalfa, barley, and 
citrus. They are best suited to pasture. : 

The main limitation is the limited water capacity 
Special attention must be given to the frequency of 
irrigation. The soils appear droughty if they are in the 
same field with soils that hold more water. Tf feasible, 
the irrigation system should be designed so that these 
soils are irrigated separately and more frequently. Irriga- 
tion runs should be no longer than 440 feet. Plowing under 
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green-mamure crops, crop residue, gin trash, or manure 
increases the water capacity and improves tilth. Fertilizer 
should be applied in small amounts and in two applica- 
tions or it will be leached rapidly from the root zone by 
irrigation water. Sprinklers are suitable on these soils. 


CAPABILITY UNIT I'Va-9 IRRIGATED 


The two soils in this unit, Cashion clay, saline-alkalt, 
and Gadsden clay, saline-alkali, have toxic concentrations 
of saline and alkali salts. The Gadsden soil is clay through- 
out, and the Cashion soil is underlain by silt loam at a 
depth of about 27 inches. Slopes are less than 1 percent. 

Permeability is slow. Runoff is slow, and the erosion 
hazard is slight. The available water capacity is 9 to 10 
inches. Roots penetrate to a depth of 60 inches or more. 

These soils are used for cotton, alfalfa, barley, safflower, 
sugar beets, and sorghum. Sorghum shows the effect of 
salts in some areas. 

The main limitations are the toxic content of saline and 
alkali salts and the slow rates of infiltration and perme- 
ability. Applications of soil amendments are needed on 
some fields to improve infiltration and to help leach saline 
and alkali salts. Special attention must be given to the 
frequency of irrigation. These soils are casily waterlogged. 
If they are not watered enough, however, they appear 
droughty. They are casily compacted by tillage equip- 
ment, especially if cultivated when wet. All crop residue 
should be returned to the soil. Green-manure crops, gin 
trash, and manure improve tilth and the infiltration rate. 
Fields should be leveled flat to ensure adequate penetra- 
tion of irrigation water. Irrigation runs should be no longer 
than 1,820 feet. 


Managing dryland soils, by capability subclass 


Rainfall in Maricopn County, Central Part, is not 
sufficient for cultivated crops. All soils in areas where no 
irrigation water is avnilable are assigned to capability 
class VIL or VILL and are used as range. The vegetation 
on. these soils provides food and shelter for many Kinds of 
wildlife. If irrigation water should become available, many 
of the soils could be managed according to the management 
suggested for soils in capability classes 1 through TV. 


CAPABILITY SUBCLASS Vile DRYLAND 


The soils in this subclass are highly variable, but all 
have slopes of more than 1 percent and a moderate to 
severe crosion hazard. Some are gravelly, and some are 
shallow. 

Permeability is moderately rapid to slow. Runoff is 
slow to medium, and the erosion hazard is moderate to 
severe. The available water capncity is 1 to 6 inches. Roots 
can penetrate to a depth of 60 inches in most of the soils, 
but are restricted to 20 inches or Jess in the more shallow 
soils. 

These soils are used as range and wildlife habitat. For 
additional information, see the sections on range and 
wildlife. 

The main limitation is the erosion hazard. Rainfall is 
inadequate for dryland farming, and no irrigation water is 
available. 


CAPABILITY SUBCLASS Vila DRYLAND 
The soils in this subclass are highly variable. They 
range from sand to clay. Some have toxic quantities of 
salt, and others have a hardpan at a depth of 10 to 40 
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inches. Some are gravelly or very gravelly. Others have 
concentrations of lime. elnpee are less than 1 percent. 

Permeability is rapid to slow. Runoff is slow to medium, 
and the erosion hazard is slight. The available water 
capacity ranges from 1 to 12 inches, Roots penctrate to 
a depth of 60-inches or more in most of the soils, but are 
restricted to 40 inches or less in the soils that have a 
hardpan, 

These soils are used as range and wildlife habitat. For 
additional information, sec the sections on range and 
wildlife. 

The main limitation is limited water capacity, high 
content of saline or alkali salts or both, slow water infil- 
tration rate, slow permeability, restricted root zone, or a 
high content of gravel or cobbles. 


CAPABILITY SUBCLASS Vile DRYLAND 


Soils in this subclass have a surface layer ranging from 
sandy loam to clay loam and underlying material of 
loam or clay loam. All are relatively free of toxic con- 
contrations of saline or alkali salts or both. Some have 
concentrations of lime. Slopes are less than 1 percent. 

Permeability is moderately rapid to moderately slow. 
Runoff is slow to medium, and the erosion hazard is none 
to slight. The available water capacity is 8 to 13 inches. 
Roots penetrate to a depth of 60 inches or more. 

These soils are used as range and wildlife habitat. For 
additional information, see the sections on range and 
wildlife. 

The main limitation is the arid climate. 


CAPABILITY SUBCLASS VU] DRYLAND 


The soils and land types in this subclass are on low hills 
and mountains and in stream channels. The low hill and 
mountain areas are mainly Rock outcrop. The areas in 
stream channels are subject to frequent flooding. As a 
result, recreation, wildlife habitat, water spelen and 
esthetic purposes are the main uses. 
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Estimated Yields 


Table 2 shows estimated average aere yields of the 
principal crops grown on arable soils under a high level of 
management. The estimates are based on observations of 
members of the Soil Conservation Service and the Univer- 
sity of Arizona Agricultural Extension Service:and on 
comparison with similar soils in other areas. Averages 
are those thet can be expected over a poriod of years. In 
any given year, yiclds can be considerably higher or con- 
siderably lower than those listed in the table. 

To achieve the yields shown, it is assumed that a good 
quality of irrigation water is available, that an adequate 
amount of fertilizer is applied, and that a soil-conserving 
cropping system is used. It is further assumed that cotton 
is a short staple, solid-planted crop that follows a small 
grain crop, and that all residue is returned to the soil. 
Alfalfa, grown only for hay, is planted in fall and is not 
allowed to lie dormant in summer. It has a normal growing 
scason of 3 years. Barley is planted between the middle of 
November and Decombor. Safflower is planted from 
December 15 to January 15 and harvested from July to 
August, Suger bects are planted from about August 15 
to October 15 and harvested from the middle of May to the 
middle of July. Yields for sorghum are long-term yields; 
short-term yields are about 30 percent less. 


Range Resources 


About 682,500 aeres in the survey aren is classified as 
range. The area is low in elevation, and the climate is 
hot and dry, The elevation ranges from 700 feet in the 
valleys to 3,650 feet in the Estrella Mountains. Temper- 
atures are high in summer, normally above 100° F from 
June until mid-September. In winter the nighttime tem- 

erature often falls to a low of 32° for about 2 months. 
ainfall is 6 to 8 inches annually. Winter storms, mainly 
from November to March, are occasional gentle rains, 


TABLE 2.—Hstimated average yields per acre under optimum management 


[Absence of yield figure indicates that the crop is not commonly grown or is not suited to the soil. Only arable soils are listed] 


Citrus 
Cot- Saf- | Sugar! Sor- 
Soils ton |Alfalfa} Barley| flower | beets | ghum | 
Tint | Grape- ;Valencia | Navel | Lemons Tanger- 
| | fruit | oranges | oranges ines 
\ 

Pounds Tons 

Agualt loam_.---..2---...2--2-_---22--- 850 5.5 
Antho gravelly sandy loam, 0 to 1 pereent 

SIOPES see seenete ne ose oe ce 950 6.0 

Antho sandy loam, 0 to 1 percent slopes___-| 1, 150 7.0 

Antho sandy loam, 1 to 3 percent slopes_... 850 5.5 

Antho sandy loam, saline-alkali 850, 6.0 

Antho-Brios sandy loams....-.-_...------ 800 4.0 
Antho-Carrizo complex, 0 to 1 percent 

slopes. 750 | 3.9 

Avonda ela: 900 | 6.0 

Avondale clay loam __ ee, 1,200] 80 

Avondale clay loam, salinc-alkal 1, 000 7.0 

Brios loam. _----- mann 700 | 4.5 

Brios loamy sand. 600 | 4.0 

Brios sandy loam_ 650 4.6 

Casa Grande loam... 800 | 5.0 

Casa Grande sandy loam_____ 900 | 5.5 

Casa Grande-Laveen complex, alk: 800 | 5,5 

Cashion clay, saline-alkali.-__.-._. 850 | 6.2 
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Tanie 2.—Lstimated average yields per acre under optimum management—Continued 


Citrus 
Cot- Saf- | Sugar | Sor- 
Soils ton |Alfalfa! Barley] flower] beets | ghum 
lint Grape- |Valencia | Navel j Lemons | Tanger- 
fruit | oranges | oranges ines 
Pounds Tons | Rushel | Tona Tons | Bushel Boxea Boxes Boxes Boxes Boxes 
Coolidge gravelly sandy loam, 1 to 3 percent 
slopes. $50) Sc0 |onncedlescou-|seceuu|eocees 461 165 117 407 146 
Coolidge sandy loam. -| 1,100 7.0 70115 17 64 430 157 112 387 137 
Estrella loam ---.---- -| 1, 300 9.0 75 | 1.7 20 107 523 186 | 133 462 164 
Estrella loam, saline-alkali_ -| 1,000 | 8&0 4 
Gadsden clay_--- = 900} 65 
Gadsden clay, saline-alka zi 800 | 6.2 
Gadsden clay loam---- ~ 950 | 6.7 
Gilman fine sandy loam__ -| 1, 250 8.5 
Gilman fine sandy loam, saline-alkali is 7.0 
Gilman loam, 0 to 1 percent slopes = 9.0 
Gilman loam; 1 to 3 percent slopes.- 75 


Gilman loam, clayey subsoil variant, 


moderately saline. .- < 850 | 55 
Gilman loam, saline-alk = 900 | 7.5 
Glenbar elay.---.- i 900 | 65 
Glenbar clay loam - -| 1,200 | &0 
Glenbar clay loam, siline-alka -| 900) 75 
Glenbar loam_.-----.---- 1,300 | 85 
Glenbar loam, saline-alkali 850] 7.0 
Gunsight-Rillito complex, 0 to 1 percent 

slopes. ee 650 5. 6 
La Palma very fine sandy loam 3 700 | 40 
Laveen clay loam.___.-----.--- -| 1,100; 8&0 
Laveen loam, 0 to 1 percent slopes_ -| 1,300] 9.0 
Laveen loam, 1 to 3 percent slopes_ = 850] 6.5 
Laveen loam, saline-alkali-- = 800 | 7.0 
Laveen sandy loam. -| 1,150 | 8&8 
Laveen-Antho comp: a 850 | 55 
Maripo sandy loam. 750 | 5.0 
Mohall clay__- -- 900 | 7.0 
Mohall clay loam. 8.0 
Mohall loam_-_.- 8.5 
Mohall sandy loam 7.0 
Perryville gravelly loam, 0 to 1 percent 

SlOPOSssscsuecewcuceccecscasesesresess| 950 | 6.0 
Perryville gravelly loam, 1 to 3 percent 

slopes. 750 | 5.5 
Perryville loam, saline-alkal: = 700 | 5.0 
Perryville sandy loam.....-- al 900 5.8 
Pinal loam, 0 to 1 pereent slopes. e 450) || 2s- 022 
Rillito loam, 0 to 1 percent slopes_- -| 1,050 


Rillite loam, 1 to 3 percent slopes_. 
Rillito sandy loam, 0 to 1 percent slo’ 
Rillito sandy loam, 1 to 3 percent slopes... 
Toltec loam -| 850 
Tremant clay loam. 
Tremant gravelly clay loam 
Tremant gravelly loam, 0 to 1 percent 
--| 800 


oo 
2 
=) 


Tremant-Rillito complex, 0 to 1 percent 

slopes. soesus) 850 
Trix clay loam-__ 
Tucson clay loam. 
Tueson loam.._._.- 
Valencia gravelly sandy loam_ 
Valencia sandy loam_- 
Valencia sandy loam, s: 
Vecont clay___. 
Vecont loam... 
Vint clay loam_. 
Vint fine sandy loam 
Vint loam_______-- 
Vint loamy fine sand 
Wintersburg complex. --- 
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The summer season is characterized by scattered thunder- 
storms and heavy rainfall. Much of the precipitation 
received is lost to runoff and evaporation. 

A wide variety of unique species occurs in the desert 
shrub plant community. Desert landscapes are favorites 
of artists and photographers. The giant saguaro, a favor- 
ite and the Arizona State flower, grows to a height of more 
than 50 feet and has as many as 50 arms. The largest are 
believed to be 150 to 200 years old. 

Ironwood, a desert tree, is a climax species on the 
warmer Clay Upland range site. The Indians were known 
to use if for arrowheads because it is hard, brittle, and 
heavy. 

One of the oldest and most conspicuous plants of the 
area is the ocotillo, sometimes called coachwhip. In dry 
weather it drops its leaves, but refoliates immediately 
after a good rain and develops an attractive red flower. 

Jumping cholla cactus is another unique plant found 
on the warm slopes. Its dense, barbed spines are on easily 
detached joints. Painful and persistent barbs are the 
consequence of brushing too close to this plant. 

Most of the desert plants played a very important role 
in the lives of the Indians who lived in the area. Plants 
were used for food, medicine, shelter, tools, weapons, 
and fuel. They were also used in ornaments, dyes and 
paints, gums and adhesives, soap, musical instruments, 
insect, traps, perfumes, and baskets and in games and 
ceremonial rites, 

The area provides habitat for several important desert 
wildlife species, including the rare and endangered desert 
bighorn sheep. Other wildlife species using the area are 
desert mule deer, javelina, Gambel quail, mourning and 
white-winged doves, rabbits, and numerous songbirds. 

Soils of the area vary widely in depth and texture. 
Those in the valleys range from shallow to deep. The 
surface layer is medium textured to coarse textured. The 
subsoil is somewhat finer textured. Steep soils on the hills 
and mountains are shallow, rocky, and coarse textured. 
Soils of the Loamy Upland range site have a desert var- 
nished gravel pavement and an indurated hardpan. The 
salt content ranges from low to high, and reaction ranges 
from moderate to strongly alkaline. Both strongly influ- 
ence the vegetation on the Saline Upland range site. 


Grazing 


At one time this area produced more abundant amounts 
of desirable perennial forage species, especially such grasses 
as bush muhly (hoegrass), plains bristlegrass, Arizona 
cottontop, and slim tridens. As livestock increased, the 
highly preferred plants decreased and bush muhly now is 
only found where it is protected by unpalatable shrubs. 
The others are nearly absent. 

Plants of little or no grazing value, mostly shrubs and 
trees, have increased and make up most of the perennial 
composition. Perennial plants of grazing value are big 
galleta, four-wing saltbush, range ratany, and a trace of 
bush muhly. 

Present grazing of the area is administered by the 
Bureau of Land Management on a yearlong permit 
basis. Future plans are to issue permits on an ephemeral 
use basis because grazing in most of the area is entirely 
dependent on the production of annuals, such as Indian- 


wheat and filaree. Most of the permittees are absentee 
operators who use the range to graze steers. 

Practices that can improve range in this survey area 
are those that benefit management rather than mechanical 
treatment and reseeding. Fencing and development of 
stockwater facilities that help proper grazing and planned 
grazing systems can be most beneficial. Wator spreading 
to make wider use of runoff could be beneficial in some 
areas. 

Mechanical treatment and reseeding of range is possible. 
Low rainfall, hazardous soil conditions, and high cost, 
however, make the feasibility of these practices 
questionable. 


Range sites and condition classes 


Soils are grouped into range sites according to their 
capacity to produce the same kinds, amounts, and pro- 
portions of range plants. A range site is the product, of all 
environmental factors responsible for its development. 

A plant community existing within a range site that 
has not undergone abnormal disturbance is the potential, 
or climax, plant community for that site. Climax plant 
communities are not precise or fixed im their composition, 
but vary, within reasonable limits, from year to year and 
from place to place. 

Abnormal disturbance, such as overuse by livestock, 
excessive burning, crosion, or plowing, results in changes 
in the climax plant community or even complete destruc- 
tion if disturbance is drastic enough. If the range site has 
not deteriorated significantly under such disturbance, 
secondary plant succession progresses in the direction of 
the natural potential or climax plant community for the 
site. 

Four range condition classes are used to indicate the 
degree of departure from the potential, or climax, vegeta- 
tion brought about by grazing or other uses. The classes 
show the present condition of the native vegetation on a 
range site in relation to the native vegetation that could 
grow there. 

A range is in ezcellent condition if 76 to 100 percent of 
the vegetation is of the same kind as that in the climax 
stand. It is in good condition if the percentage is 51 to 75; 
in fair condition if the percentage is 26 to 50; and in poor 
condition if the percentage is less than 25. . 

When changes occur in the climax plant community 
as a result of livestock grazing or disturbance, some plant 
species increase and others decrease. By comparing the 
composition of the present plant community to the climax 
plant community, it is possible to see to what extent the 
plant cover has deteriorated. Invaders are weeds and 
forbs that are not part of the climax community, 
but invade and are conspicuous in the present plant 
community. : 

The composition of climax and present plant communi- 
ties and other range sito information provide the basis 
for selecting the kind of management needed. . 

A good range management program is designed to in- 
crease desirable plants and restore the range to as near 
chmax condition as possible. Some programs are designed 
to create or maintain plant communities somewhat re- 
moved from the climax to fit specific needs in the grazing 
program, to provide for wildlife habitat, or for other 
benefits. All management objectives should be compatible 
with conservation objectives. 
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Descriptions of range sites 

On the following pages, six range sites of the survey area 
are described, and the climax plants and principal invaders 
on the sites are listed. Only limited data are available 
concerning the kinds and amounts of climax vegetation 
that can be expected, but an estimate is given of the poten- 
tial annual yield of air-dry vegetation for each site when 
it is in excellent condition. Tt is recognized that small 
areas at the higher elevations of the desert mountains 
receive annual precipitation in excess of 8 inches per year 
and are somewhat lower in temperature. These areas are 
minor in extent and are included with the adjacent range 
sites. Tho soils in cach site can be determined by referring 
to the “Guide to Mapping Units” at the back of this 


soil survey. 
CLAY UPLAND RANGE SITE 


This site is on old alluvial fans, mainly at the base of 
the White Tank, Estrella, and Salt. River Mountains. In 
these positions this site has good air drainage and is 
slightly warmer than other sites in winter. The total 
oxtent of this site is about 16,000 acres. Slopes are 0 to 10 
percent. 

The soils have « gravelly or very gravelly sandy loam, 
loam, or clay loam surface layer and a gravelly or very 
gravelly clay loam, sandy clay loam, or clay subsoil. 

Permeability is moderately slow to slow. Runoff is 
medium. 

Potential production on this site is 500 pounds of 
air-dry herbage per acre in favorable years and 150 
pounds in unfavorable years. Bursage and creosotebush 
increase as the range deteriorates. The more palatable 
plants, such as bush muhly, have almost disappeared. 

Following are the kinds and amounts of potential 
vegetation, 


Species: Percent Species: Percent 


Bush muhly...-..-- 5-10 Saguaro. 0-3 
‘Triangle bursage_ 30-50 Barrel cacti Q-1 
Creosotebush.-..... 5-20 Rabbitbrush 0-3 
Littleleaf paloverde. 0-5 Range ratan 5-10 
Mesquite-_-_-..--- 0-5 Mormon-tea 0-3 
Staghorn cholla. 0-5 Brickelli 0-3 
Tronwood...- - 0-3 Cactus 0-3 
Ocotillo 0-3 Native a 5-10 
Jumping cholla, 0-3 


SALINE UPLAND RANGE SITE 

This range site is on valley plains, flood plains, and low 
terraces and at the lower ends of alluvial fans that are 
mainly along the margins of Centennial and Luke Washes. 
The total extent is about 30,000 acres. Slopes are generally 
less than 1 percent, but range to nearly 8 percent. 

The soils are saline and alkali sandy loams through clay 
loams. Some are gravelly throughout. 

Permeability ranges from moderately rapid to slow. 
Runoff is ordinarily very slow to medium, but rainfall 
from violent summer storms runs off at » rapid rate. 

Potential production on this range site is 600 pounds of 
air-dry herbage per acre in favorable years and 300 pounds 
in unfavorable years. The preferred forage species are 
restricted to drainageways where they are protected by 
unpalatable shrubs. Desert saltbrush, mesquite, and 
creosotebush have increased on this site. 


Following are the kinds and amounts of potential 

vegetation. 

Species: Percent Species: Percent 
Bush muhly__------ 10-15 Cictsicsuencases 5-10 
Plains bristlegrass... 5-10 Blue paloverde 0-5 
Arizona cottontop.. 5-10 Catclaw__..-- 0-5 
Threc-awns Desert broom_ 0-5 
Desert saltbush. Wolfberry- — 0-5 
Mesquite- --.- Graythorn. 0-5 
Creosotebush H é Fluffgrass__- -- 0-2 
Four-wing saltbush.. 5-15 Native annuals .--- 0-10 


SANDY BOTTOM RANGE SITE 


‘This site is in stream channels and on flood plains and 
the adjacent low stream terraces along the major streams. 
A major part along the Gila River has been designated as 
the J. Fred Weiler Green Belt. The water table in this 
arca fluctuates between depths of 4 and 25 feet and con- 
sequently affects the vegetation. This area also receives 
additional moisture from occasional flooding, from tail- 
water of irrigation districts, and from sewage disposal 
plants. Other areas of this site, chiefly along the Salt, 
Agus Fria, und Hassayampa Rivers, receive additional 
moisture only during the occasional floods. The total ex- 
tent of this site is about 25,000 acres. 

The soils have a sand to loam surface layer and sand. to 
loamy fine sand lower layers. ‘They contain varying 
amounts of gravel and cobbles. 

Permeability is moderately rapid to rapid. Runoff is 
slow to very slow. Most areas of this range site are subject 
to rare flooding. 

Potential production on this range site is 1,000 pounds 
of air-dry herbage per acre in favorable years and 500 
pounds in unfavorable years Potential production m 
areas receiving additional moisture from a high water 
table is in excess of 1,000 pounds per acre. Deterioration 
has caused palatable forage species to be found. only where 
they are protected by unpalatable shrubs. Four-wing 
saltbush and mesquite have increased on this site. The 
part of this site along the Gila River where the water 
table is high now supports a nearly solid stand of saltcedar. 

Following are the kinds and amounts of potential 


vogetation. 


Species: Percent Species: Percent 
Bush muhly_.----- 10-15 Wolfberry. 0-5 
Plains bristlegrass... 0-5 Lenscale. - 0-5 
Arizona cottontop... 0-5 Annuals. . 5-10 
Three-awn._-_----- 10-20 Fluffgrass . 0-3 
Four-wing saltbush... 30-50 Saltcedar_- . 0-50 
Creosotebush -- ~--- 0-5 Arrowweed - 0-3 
Mesquite.----- - 10-15 Pickleweed - O-3 
Desert broom.---.- 0-5 Inkweed_...------- 0-3 
Desert saltbush... 0-5 


LOAM UPLAND RANGE SITE 


This site is on alluvial fans, valley plains, and stream 
terraces throughout the survey area. ‘The total extent of 
this site is about 489,000 acres. Slopes range from 0 to 20 
percent. . 

The soils vary widely. Most soils are deep and relatively 
free of salt or alkali, but a few arc underlain by an indurated 
hardpan at a depth of Jess than 20 inches. Several areas 


are gravelly. 

Potential production on this 
of air-dry herbage per acre in 
pounds in unfavorable years. 


range site is 1,000 pounds 
favorable years and 500 
Deterioration has caused 


the more 
appeared. 
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alatable forage species to have almost dis- 
reosotebush has increased and is dominant. 


The following are the kinds and amounts of potential 


vegetation. 


Species: 
Bush muhly. 
Big galleta__ 
Plains bristl 
Arizona cottontop__ 0-5 
Range ratany-.--.-- 5 
Creosotebush_ 
Three-awn...-----. 


Percent 


Species: Percent 
Littleleaf paloverde_ 0-5 
Triangle bursage. 0-5 
White bursage__ 0-5 
Staghorn cholla. 0-5 
Graythorn___ 
Saguaro__.-----.-- 


LOAM HILLS RANGE SITE 


This site is on low hills and mountain ranges, includin 
the Estrella, Salt River, Eagletail, and White Tan 
Mountains. Although bedrock exposures that have 15 to 
80 percent slopes are not in this site, they influence runoff. 
The total extent of this sito is about 120,000 acres. 

The soils are very gravelly very fine sandy loams to 
very gravelly clay lJoams that are less than 20 inches deep 
over bedrock. Some areas are cobbly and others are stony. 

Permeability is moderate to moderately slow. Runoff is 
medium in some areas, but is rapid in areas where bedrock 
is exposed. 

Potential production on this range site is 800 pounds of 
air-dry herbage per acre in favorable years and 200 pounds 
in unfavorable years. This site has not deteriorated as 
much as other range sites because it is inaccessible to 
livestock grazing. 

Following are the kinds and amounts of potential 
vegetation. 


Species: Percent Species: Percent 
Bush muhly___----- 10-15 Four-wing saltbush. 5-15 
Desert needlegras: 5-10 Brittlebush- - 5-10 
Slender tridens-.-.. Big galleta. 15-30 
Arizona cottonto Three-awn. 5-10 
Black grama_ Mormon-t 5-10 
Dropseed.. Annuals. —.. 0-25 


Range rata 


CLAY BOTTOM RANGE SITE 

This range site is in the area north of Sun City and 
at the northeast end of the White Tank Mountains. It 
is in slightly concave swales in old valley plains, stream 
terraces, and alluvial fans. Slopes are less than 1 percent. 
The total extent is about 2,500 acres. 

The soils have a loam to clay surface layer and a 
clay subsoil. Some have an indurated hardpan at a depth 
of less than 40 inches. 

Permeability is slow. Runoff is slow, but runoff from 
adjacent areas supplements the natural rainfall. 

Potential production on this range site is 800 pounds 
of air-dry herbage per acre in favorable years and 400 
pounds in unfavorable years. As the palatable plants 
decrease on this site, big galleta, mesquite, and creosote- 
bush increase. 

Follawing are the kinds and amounts of potential 
vegetation. 


Species: Percent Species: Percent 
Bush muhly.. -_.__ 0-10 Triangle bursage.....- 0-5 
Plains bristlegrass... 0-5 Creosotebush, --- 5-10 
Arizona cottontop__ 0-5 Three-awn___ --- 5 
Big galleta....._._- -- 40-70 Fluffgrass__ --- 0-3 
Mesquite-....---.- 5-20 Cactus _--_- - 0-5 
Littleleaf paloverde._ 0-5 Native annuals___.--_ 0-25 


Managing Soils for Wildlife ‘ 


Table 3 lists wildlife species represented in the survey 
area and the kind-.of habitat required for each. 


TaBLe 3.—Wildlife species and habitat 


[X means minor importanec. X X means major importance] 


Kind of habitat required 


Representative 


Openland 
species of wildlife 


Wet- 
land 


Range- 
land 


Iry- 
land 


Bobeat._.--.-- 


KXKXKKK 
x KX XX 


Mexican racoon 
Ringtail_______ Ss 
Coati.. 
Badgor-._- 
Desert cottontai 
Kangaroo rat__. - 
White-winged dove. 
Mourning dove_.- 
Gambel quail. _ 
Roadruanner__ 


KKKKKKXK KKK KK 


XX K KK 
XXXxKX 


Sidewinder rattlesnake. 
Banded gecko.__... 

Chuekwalla__ 
Desert tortoise. .- 
Colorado River toad_.----- 


XKXXXKXX 
KXKKKX KK 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any. one of these elements is missing, inadequate, 
or inaccessible, wildlife either are scarce or do not inhabit 
the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 4 the soils in the survey area are rated, by soil 
groups, according to their potential to support the main 
kinds of wildlife habitat in the areca. This information can 
be used in planning for parks, wildlife refuges, nature 
study areas, and other developments for wildlife; selecting 
areas that are suitable for wildlife; selecting soils that are 
suitable for creating, improving, or maintaining specific 
elements of wildlife habitat; and determining the intensity 
of management needed for each clement of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 


4 Joun York, biologist, Soil Conservation Service, helped prepare 
this section, 
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improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of faor 
means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limitations 
are severe for the designated element or kind of wildlife 
habitat. Habitat can be created, improved, or maintained 
in most places, but management is difficult and must be 
intensive. A rating of very poor means that restrictions 
for the element of wildlife habitat or kind of wildlife are 
very severe, and that unsatisfactory results can be ex- 
pected. Wildlife habitat is impractical or even impossible 
to create, improve, or maintain on soils having such a 
rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals used by 
wildlife. Examples are corn, wheat, oats, barley, safflower, 
and sunflowers. The major soil properties that affect, the 
growth of grain and seed crops are depth of the root zone, 
texture of the surface layer, available water capacity, 
wetness, slope, surface stoniness, and flood hazard, Soil 
temperature and soil moisture are also considerations. 

Grasses and legumes are domestic perennial grasses and 
herbaceous legumes that are planted for wildlife food and 
cover. Examples are fescue, bush muhly, lovegrass, Ari- 
zona, cottontop, catclaw, clover, alfalfa, and trefoil. Major 
soil properties that affect the growth of grasses and 
legumes are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface stoniness, 
flood hazard, and slope. Soil temperature and soil moisture 
are also considerations. 

Wild herbaceous plants are native or naturally established 
grasses and forbs, including weeds, that provide food and 
cover for wildlife. Examples are bluestem, beggarweed, 
pokeweed, wheatgrass, fescue, and grama. Major soil 
properties that affect the growth of theso plants are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Examples are fourwing saltbush, creosotebush, and 
bursage. Major soil properties that affect the growth of 
shrubs are depth of the root zone, available water capacity, 
salinity, and moisture. 

Wetland plants are annual and perennial wild herbaceous 
plants that grow on moist or wet sites, oxclusive of sub- 
merged or floating aquatics. They produce food or cover 
for wildlife that use wetland as habitat. Examples of 
wetland plants are wild millet, wildrice, saltgrass, cattail, 
rushes, and sedges. Major soil properties affecting wetland 
plants are texture of tho surface layer, wetness, reaction, 
salinity, slope, and surface stoniness. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
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wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control devices 
in marshes or streams. Examples are marshes, waterfowl 
feeding areas, and ponds. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. The availability of a 
dependable water supply is important if water areas are 
to be developed. 

The kinds of wildlife habitat are briefly deseribed in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, meadows, 
and areas that are overgrown with grasses, herbs, shrubs, 
and vines. These areas produce grain and seed crops, 
grasses and legumes, and wild herbaceous plants. The 
kinds of wildlife attracted to these areas include Gambel 
quail, roadrunner, mourning dove, white-winged dove, 
Mexican raccoon, and Colorado River toad. 

Wetland habitat consists of open, marshy or swampy, 
shallow-water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are Mexican 
raccoon, desert cottontail, white-winged dove, mourning 
dove, and Colorado River toad. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
Mexican raccoon, desert cottontail, white-winged dove, 
mourning dove, and Colorado River toad. 


Wildlife habitat groups 

Soils of the survey area have been assigned to 14 wild- 
life habitat groups according to their potential for produc- 
ing three types of habitat for native wildlife. 

Soils in the first eight groups, as indicated in table 4, 
are in areas where irrigation water is available. The rating 
for shallow water areas is based on the assumption that 
water is available near the site to create artifical ponds. 
Permeability is the most important factor in this rating. 
Soils in the last six groups are in areas where no irrigation 
water is available or they are not suitable for cultivation. 
The rating for shallow water areas on these soils is based 
on rainfall only. Soil drainage is the most critical factor 
in this rating. Only a few areas along the Gila River are 
suitable as wetland. Some soils occur in both the irrigated 
and dryland areas. These soils will appear in both the 
irrigated and dryland groups. 


WILDLIFE HABITAT GROUP L 


The soils in this group are on stream terraces, alluvial 
fans, and valley plains. They are good for openland wild- 
life and poor for wetland wildlife. ‘They are deop and well 
drained and are moderately to moderately slowly perme- 
able. All are irrigated. Some are underlain by sand or 
loamy sand below a depth of 20 inches. Others have a 
slowly permeable pan below a depth of 20 inches. Slopes 
range from 0 to 3 percent. 

The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is from 6 to 13 inches. The mean an- 
nual air temperature is 68° to 74° F, and tho frost-free 
season is 250 to 300 days. The vegetation is mainly cotton, 
alfalfa, barley, sorghum, and safflower. 
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TABLE 4.—Suitabdility of soils, by soil groups, for wildlife habitat 


Potential for habitat elements | Potential for kinds of habitat 
Wildlife = 
habitat 
suitability Grain Grass 
groups and seed and Wild herba- Shrubs Wetlands Shallow Openiand Wetland Rangeland 
‘crops legume | ceous plants plants water 
crops | 
i 
IrricAten Sois 
Group 1.---]| Good_..| Good... Bait. noon Good...} Poor. 
Group 2..-.| Good_-_| Good. -. Vory poor_ Good_.-| Very poor, 
Group 3..--| Fair....} Fair... Good__-_--- Fair...._| Fair. 
Group 4.---] Fair... | Fair.__. Very poor_ Fair__._| Very poor. 
Group 5._.-| Fair.___| Fair_.__ Good...---- Fair.-..| Poor. 
Group 6..--| Poor....| Poor_._. Very poor- Poor._.-| Very poor. 
Group 7_---] Poor____| Poor___- <|| Poors... Poor..__] Poor. 
Group 8_---] Poor-._.! Poor... Good | Poor___-| Fair. 
Dryzanp So1ts 
Group 9s cc |s2ocsceneleotoedces Fair: good | Fair: good | Very poor: Vary poor: |i2.s2--5 Very poor: Fair: good 
in places in places good in in good good in in places 
in Gila in Gila places in places in places in in Gila 
i i Gila River. Gila River. Gila River.|; River. 

Group 10.-- Very poor.__| Very poor---/ Very poor__-| Poor. 
Group 11_-- Pi Very poor. Very poor...| Poor. 
Group 12.__ Very poor___ Very poor___| Poor. 
Group 13... Very poor_.- Very poor. _- Very poor... | Poor. 
Group 14___j. Very poor...| Very poor._-| Very poor...| Very poor ._|- Very poor__-| Very poor. 


Important wildlife species are jackrabbits, cottontail 
rabbits, skunks, mourning dove, white-winged dove, 
Gambel quail, and songbirds. 


WILDLIFE HABITAT GROUP 2 


The soils in this aga are on alluvial fans, valley plains, 
and stream terraces. They are good for openland wildlife 
and very poor for wetland wildlife, They are deep and well 
drained and are moderately rapidly permeable. All are 
saeated, The surface layer is sandy loam, fine sandy loam, 
or Joam. The underlying material ranges from loamy fine 
sand to loam. In some places the soils have gravelly lower 
layers, and in some they contain concentrations of lime. 
Slopes range from 0 to 3 percent. 


The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is 5.0 to 7.5 inches. The mean annual 
air temperature is 68° to 74° F, and the frost-free season is 
250 to 300 days. The vegetation is mainly cotton, alfalfa, 
barley, sorghum, safflower, and sugar beets. 

Important wildlife species are jackrabbits, cottontail 
rabbits, mourning dove, white-winged dove, Gambel quail, 
skunks, and songbirds. 


WILDLIFE HABITAT GROUP 3 


Most of the soils in this group are on flood plains, low 
stream terraces, and valley plains adjacent to stream 
channels. They are fair for openland wildlife and wetland 
wildlife. All are deep and well drained and are slowly to 
moderately slowly permeable. Most have a surface layer 
of clay loam or clay, but a few are loam. The lower layers 
range from loam to clay. Some soils contain lime con- 
centrations. Slopes are less than 1 percent. 


The average annual rainfall is 6 to 8 inches, ‘The avail- 
able water capacity is 8 to 13 inches. The mean annual 
air temperature is 68° to 74° F, and the frost-free season 
is 250 to 300 days. Some of these soils are subject to 
flooding. The vegetation is mainly cotton, alfalfa, barley, 
sorghum, safflower, and sugar beets. 

Some of the important wildlife specios are jackrabbits, 
cottontail rabbits, skunks, rodents, white-winged dove, 
mourning dove, Gambel quail, and songbirds. 


WILDLIFE HABITAT GROUP 4 


The soils in this group are on alluvial fans, flood plains, 
and low stream terraces along major streams. They are 
fair for openland wildlife and very poor for wetland 
wildlife. They are deep and well drained and are rapidly 
to moderately rapidly permeable. The surface layer 
ranges from loamy fine sand to sandy loam, and the lower 
layers range from sand to sandy loam. Slopes range from 
0 to 1 percent. . 

The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is 4 to 7 inches. The mean annual 
air temperature is 69° to 74° F’, and the frost-free season 
is 250 to 300 days. Some areas are subject to flooding. 
The vegetation is mainly cotton, alfalfa, sorghum, barley, 
wheat, and safflower. . 

Some of the important wildlife species are jackrabbit, 
cottontail rabbit, rodents, skunk, mourning dove, white- 
winged dove, Gambel quail, and songbirds. 


WILDLIFE HABITAT GROUP 5 


The soils in this group are on valley plains and alluvial 
fans. They are fair for openland wildlife and poor for wet- 
Jand wildlife. They sre deep, well drained, and saline- 
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alkali. The surface layer ranges from sandy loam to loam. 
The lower layers range from loam to clay loam. All soils 
contain excessive amounts of saline or alkali salts or both 
and have visible concentrations of lime. Some are under- 
lain by a hardpan, which is below a depth of 20 inches. 
Slopes are less than 1 pereent. 

The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is 3 to 8 inches. The mean annual air 
temperature is 67° to 74° F, and the frost-free serson is 
250 to 300 days. The vegetation is mainly cotton, alfalfa, 
barley, sorghum, and safflower. 

Some of the important wildlife species are jackrabbits, 
cottontail rabbits, rodents, skunks, mourning dove, white- 
winged dove, Gambel quail, and songbirds. 


WILDLIFE HABITAT GROUP 6 

The soils in this group are poor for openland wildlife 
and very poor for wetland wildlife. They are deep and well 
drained to excessively drained and are rapidly permeable. 
The surface layer ranges from loamy sand to gravelly 
sandy loam, and the lower layers range from very gravelly 
sand to sand. Slopes range from 0 to 1 percent. 

The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is 2 to 5 inches. The mean annual air 
temperature is 69° to 74° F’, and the frost-free season is 
250 to 300 days. Some areas are subject to frequent flooding. 
Vegetation is mainly cotton, alfalfa, and small grain. 

Some of the important wildlife species are jackrabbits, 
cottontail rabbits, rodents, mourning dove, white-winged 
dove, Gambel quail, and songbirds. 


WILDLIFE HABITAT GROUP 7 

The soils in this group are poor for openland wildlife 
and wetland wildlife. Some are deep and well drained, 
are moderately rapidly to moderately permeable, and 
have a gravelly loam surface layer and gravelly loam or 
very gravelly Joam lower layers. Others are less than 20 
inches deep over an impermeable hardpan. Slopes range 
from 0 to 1 percent. 

The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is 1 to 4 inches. The mean annual 
air temperature is 68° to 74° F, and the frost-free season 
is 250 to 320 days. Vegetation is mainly cotton, alfalfa, 
barley, and safflower. 

Some of the important wildlife species are jackrabbits, 
cottontail rabbits, skunks, rodents, Gambel quail, mourn- 
ing dove, white-winged dove, and songbirds. 


WILDLIFE HABITAT GROUP 8 


The soils in this group are on flood plains and low stream 
terraces. They are poor for openiand wildlife and fair for 
wetland wildlife. They are deep and well drained and are 
slowly permeable. They are mainly clays, but are under- 
lain at a depth of 20 to 40 inches by silt loam in places. 
They contain excessive amounts of saline or alkali salts 
or both. Slopes are 0 to 1 percent. 

The average annual rainfall is 6 to 8 inches. The avail- 
able water capacity is 9 to 10 inches. The mean annual 
air temperature is 60° to 74° F, and the frost-free season 
is 250 to 300 days. The vegetation is mainly cotton, alfalfa, 
sorghums, barley, and sugar beets. 

Important wildlife species are jackrabbit, cottontail 
rabbit, skunks, rodents, mourning dove, white-winged 
dove, Gambel quail, rondrunners, and songbirds. 


WILDLIFE HABITAT GROUP 9 


The soils in this group are on old alluvial fans, stream 
terraces, and flood plains and in stream channels. They are 
generally very poor for wetland wildlife and fair for range- 
land wildlife, but in some areas along the Gila River they 
provide good wetland and rangeland habitat. They are 
deep, well-drained to excessively drained very gravelly 
sands to clays. Some have a hardpan at a depth of 20 to 
40 inches. None are irrigated. Slopes are less than 1 
percent. 

The average annual rainfall is 6 to 8 inches, but most 
soils receive some additional runoff. The mean annual 
temperature is 69° to 74° F, and the frost-free season is 
250 to 300 days. The water table is above a depth of 5 feet 
in a few places along the Gila River. The vegetation along 
the Gila scenes saltcedar, arrowweed, saltbush, creosote- 
bush, and mesquite. Vegetation on the old alluvial fans 
is galleta, mesquite, littleleaf paloverde, triangle bursage, 
and creosotebush. 

Some of the important wildlife species are jackrabbits, 
cottontail rabbits, mourning dove, white-winged dove, 
Gambel quail, kangaroo rats, Colorado River tole lizards, 
and songbirds. The Fred J. Weiler Green Belt. on these 
soils is considered a most important nesting and roosting 
habitat for white-winged dove. 


WILDLIFE HABITAT GROUP 10 


The soils in this group are on alluvial fans, flood plains, 
and low terraces and in stream channels. They are very 
poor for wetland wildlife and poor for rangeland wildlife. 
They are deep and well drained to excessively drained. 
The surface layer ranges from sandy loam to loam and 
contains variable amounts of gravel. The lower layers 
range from sand to sandy loam and also contain variable 
amounts of gravel. None of the soils are irrigated. Slopes 
are 0 to 3 percent. 

The average annual rainfall ranges from 6 to 8 inches. 
The mean annual air temperature ranges from 69° to 
74° F, and the frost-free season from 250 to 300 days. 
The vegetation is mainly creosotebush, mesquite, little- 
leaf paloverde, bursage, and staghorn cholla cactus. 

Important wildlife species are jackrabbits, cotton- 
tail rabbits, coyotes, roadrunners, sidewinder rattle- 
snakes, chuckwalla, kangaroo rats, desert mule deer, and 
songbirds. 


WILDLIFE HABITAT GROUP 11 


The soils in this group are very poor for wetland wildlife 
and poor for rangeland wildlife. They are highly variable. 
Most are deep and well drained, but a few are shallow 
over a hardpan. The surface layer ranges from loamy 
sand to clay, but in places is gravelly. Tho lower layers 
range from sand to clay and contain variable amounts of 
gravel. Some soils contain concentrations of sime, and 
others contain excessive amounts of saline or alkali salts 
or both. None are irrigated. Slopes range from 0 to 12 


percent. 

Annual precipitation is 6 to 8 inches. Few areas receive 
any supplemental water from flooding. The mean annual 
temperature is 68° to 74° F, and the frost-free season is 
250 to 320 days. The vegetation is creosotebush, littleleaf 
paloverde, triangle bursage, white bursage, and cactus. 

Important wildlife species are jackrabbits, kangaroo 
rats, coyotes, roadrunners, sidewinder rattlesnakes, 
banded gecko, chuckwalla, desert tortoise, and songbirds. 
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WILDLIFE HABITAT GROUP 12 


Some of the soils in this group are on low hills and 
mountains, and others are in or near stream channels. All 
are very poor for wetland wildlife and poor for rangeland 
wildlife. Some are deep and well drained to excessively 
drained, and others are shallow over bedrock. The surface 
layer ranges from loamy sand to clay loam and contains 
variable amounts of gravel and CobilEs, The lower layers 
range from sand to loam and also contain variable amounts 
of gravel and cobbles. None of the soils are irrigated. Slopes 
range from 0 to 90 percent. 

The annual rainfall is 6 to 8 inches. The mean annual 
air temperature is 69° to 74° F, and the frost-free season 
is 250 to 325 days. Vegetation is mainly creosotebush, 
range ratany, triangle bursage, white bursage, joint fir, 
bladdersage, paloverde, wolfberry, and cactus. 

Important wildlife species are jackrabbits, sor 
chuckwalla, elf owl, desert mule deer, javelina, bobcat, 
kit fox, gray fox, and songbirds. 


WILDLIFE HABITAT GROUP 13 


The soils in this group are on alluvial fans, stream 
terraces, and valley plains. They are very poor for wetland 
wildlife and poor for rangeland wildlife. They are deep, 
well drained, and saline-alkali. The surface layer ranges 
from sandy loam to clay loam, and the lower layers range 
from sandy loam to clay. All soils contain excessive 
amounts of saline or alkali salts or both, and some have 
lime concentrations. Some have a hardpan at a depth 
ranging from 10 to 40 inches, None are irrigated. Slopes 
range from 0 to 3 percent. 

The annual rainfall is 6 to 8 inches. Few areas receive 
any additional moisture from flooding. The mean annual 
air temperature is 68° to 74° F, and the frost-free season 
is 250 to 300 days. The vegetation is saltbush, arrowweed, 
creosotebush, paloverde trees, and cactus. 

Some of the important wildlife species are jackrabbits, 
bannertail kangaroo rats, roadrunners, chuckwalla, side- 
winder rattlesnakes, and songbirds. 


WILDLIFE HABITAT GROUP 4 


The soils in this group are very poor for wetland wildlife 
and rangeland wildlife. They are deep, well drained, and 
saline-alkali. They have a sandy loam to clay loam surface 
layer and loam to clay loam lower layers. Some have 
gravel on the surface and in the lower layers. Others have 
a hardpan below a depth of 20 inches. All contain excessive 
amounts of saline or alkali salts or both and have con- 
centrations of lime-at or near the surface. None are ir- 
rigated. Slopes range from 0 to 8 percent. 

_Annual precipitation is 6 to 8 inches. The mean annual 
air temperature is 67° to 74° F, and the frost-free season 
is 250 to 300 days. The vegetation is mainly saltbush, 
creosotebush, mesquite, and cactus. 

Important wildlife species are jackrabbits, roadrunners, 
bannertail kangaroo rats, sidowinder rattlesnakes, banded 
gecko, and songbirds. 


Engineering Uses of the Soils* 


This section is useful to those who need information 
about soils used as structural material or as foundation 


* James Kosar, Jr., engineer, Soil Conservation Service, helped 
prepare this section. 


upon which structures are built. Among those who can 
benefit from this section are planning commissions, town 
and city managers, land developers, engineers, contractors, 
farmers, and individual land owners. 
_ Among properties of soils highly important in engineer- 
ing are permeability, strength, compaction characteristics, 
drainage condition, shrink-swell potential, grain size, 
plasticity, and reaction. Also important are depth to the 
water table, depth to bedrock, and slope. Theso properties, 
in various degrees and combinations, affect construction 
and maintenance of roads, airports, pipelines, foundations 
for small buildings, irrigation systems, ponds and small 
dams, and systems for disposal of sewage and refuse. 
Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, commer- 
cial, and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4, Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for control- 
ling water and conserving soil. 

5. Correlate performance or structures alread 
built, with properties of the kinds of soil on enh 
they are built, for the purpose of predicting 

erformance of structures on the same or similar 
inds of soil in other locations. 

6. Predict the trafficability of soils for cross-country 
movement of vehicles and construction equip- 
ment. 

7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most of the information in this section is presented in 
tables 5 and 6, which show, respectively, several estimated 
soil properties significant in engineering and interpretations 
for various engineering uses. This information, along with 
the soil map and other parts of this publication, can bo 
used to make interpretations in addition to those given in 
the tables, and it also can be used to make other useful 
maps. 

This information, however, does not eliminate need for 
further investigations at sites sclected for engineering 
works, especially works that involve heavy loads or that 
require excavations to depths greater than those shown in 
the tables, generally a depth of more than 6 feet. Also, 
inspection of sites, especially the small ones, is needed 
because many delineated areas of a given soil mapping 
unit may contain small areas of other kinds of soil that have 
strongly contrasting properties and different suitabilities 
or limitations for soil engineering. 

Some terms in this soil survey have special meaning in 
goil science that may not be familiar to engineers. The 
Glossary defines many terms commonly used in soil 
science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
used by the SCS enginecrs, Department of Defense, and 
others, and the AASHTO system adopted by the American 
Association of State Highway and ‘Transportation 
Officials. 
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TABLE 5.—Estimates of soil properties 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may 
that appear in the first column. 


Hydro- | Depth 
Soil series and map symbols logic from | Dominant USDA texture 
group sur- 
face 
Inches 
Agualt:! Aa___--_.--------5-2------ eee B 0-27 | Loam_- 
27-60 | Sand... 
*Antho: 
AbA, AbB, AdA, AdB, Ae, AfA, AFB, | B 0-60 | Sandy loam or gravelly 
AGB, AHC, AkB, AL, AM. sandy loam. 
For Brios part of Ae; Carrizo part of 
AfA, AfB, AGB: Tremant part of 
AHC, Ak®; Mohall part of AkB; 
and Valencia part of AM; see their 
respective serics. 
ACsnan cer ceaee eve peeks se eR Scees B 0-60 | Sandy loam or gravelly 
sandy loam. 
AVONUR? Atcsesccacwssssseceecceecsecescs B 0-13 | Clay loam..- 
13-27 
27-60 
Avondale: 
B 0-12 
12-60 
B 0-12 
12-60 | Loam 
Cc 0-36 | Clay. ..2-.-.--+------ 
36 | Indurated silica-lime 
eemented hardpan. 
Briss: (Br; Bs; Blssetcscecscucscescackaces A 0-14 | Sandy loam___..-----_-- 
14-60 | Sand and gravelly sand... 
*Calciorthids: CA2. 
For Torriorthents part, sec Torriorthents. 
Too variable to be estimated. 
*Carrizo:! Cb, CeD, CF_._-...__..------.- A 0-5 Gravelly sandy loam____- 
For Ebon part. of CeD and Brios part of 5-60 | Very gravelly coarse sand_ 
CF, sce their respective series. 
*Casa Grande: Cg, Ch, Ck, Cm, Cc 0-23 | Clay loam.---.------.-- 
For Laveen part of Cm, see Laveen sei 23-60 | Loam and sandy loam. __ 
Cashion: Crisccnsccceccecanseeuessceseses D 0227 | Claysc.s-2252242--2-4-- 
27-60 | Loam, silt loam, and very 
fine sandy loam, 
*Oherioni: COsssssceeee2-+--2--22-422-42e D 0-6 | Very gravelly loam------ 
No valid estimate can be made for Rock 6-12 | Silica-lime cemented 
outcrop part, hardpan bedrock. 
*Coolidge: Cp, CrB, Cs, CV______.--------- B 0-24 | Sandy loam... 
For Tremant part of Cs and Laveen part 24-60 | Sandy loam... 
of CV, see their respective series. 
Dune land: Dn. 
No valid estimate can be made. 
*Mibon: EoD, EPDis.«.cesescsescacuceoce, Cc 0-38 | Very cobbly clay.------- 
For Pinamt part, see Pinamt series. 38-60 | Very cobbly sandy clay 


See footnotes at end of table, 


loam, 


Coarse 
Classification fraction 
greater 
than 3 
Unified AASHTO |} inches in 
diameter 
ML A-4 0 
5P A-3 0 
SM A-2 0 
SM A-2 or A~4 0 
CL A-6 0 
ML A-4 0 
8P or SM A-3 0 
cL A-6 0 
ML A-4, 0 
cL A~G 0 
MIL A-4 0 
CH A-7 0 
SM A-2 0 
sP A-l 0-5 
SM A-1 or A-2 0-25 
GW-GM, A-L 0-25 
SW-SM 
CL A-6 a 
ML A-4 0 
CL or CH A-7 or A-6 0 
ML A-4 0 
aM A-1 or A-2 0-15 
SM A-2 0 
A-2 or A-4 0 
GC or CIL A-2 or A-7 30-85 
ac A-2 30-55 
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have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series 


The symbol > means more than] 


Percentage of material less 


Risk of corrosion to— 


than 3 inches in diameter Li- Plas- Available Shrink- 
passing sieve— quid ticity water Reac- | Salinity swell ) 
limit | index capacity tion potential 
Concrete 
No. 4 | No. 10] No. 40|No, 200 
Millimhos 
Incheg per inch per 
of soll pH centimeter 
seboess, 100 (85-95 55-65 | 25-35 0-5 0, 15-0. 18 | 7. 9-8. 4 1- Low. 
95-100 | 85-95 [55-65 0-3 |enccees ?NP 0, 05-0. 07 | 7. 9-8. 4 1-2 Low. 
80-100 50-75 [50-60 15-30 |---___- NP 0. 08-0. 12 | 7. 9-8. 4 1-2 Low. 
t 
80-100 | 50-75 |50-60 15-30 |----..- NP 0. 08-0, 12 | & 5-9.0 4-8 | Low___-._ High. 
90-100 | 70-80 | 30-35 11-15 0. 19-0. 20 | 7, 9-8. 4 1~2 | Moderate._ Low. 
95-100 | 55-65 | 25-35 | NP-10 0. 15-0. 17 | 7. 9-8.4 1-2 | Low_._-_- Low, 
55-65 | 0-10 |---..-- NP 0. 05-0. 07 | 7, 9-8 4 1-2 | Low... Low. 
90-100 | 70-80 | 30-35 1-15 0. 19-0, 21 | 7, 9-8. 4 1-2 | Moderate. Low. 
85-95 55-65 | 25-35 | NP-5 0. 15-0. 17 | 7. 9-8. 4 1-2 | Low._..-. Low. 
90-100 | 70-80 | 30-35 11-15 0, 19-0, 21 | 7. 9-8. 4 4-40 | Moderate.. High. 
85-95 55-65 | 25-35 | NP-5 0. 15-0.17 | 7. 9-8. 4 -40 | Low_._--- High. 
80-90 70-80 | 50-60 30-40 0. 14-0. 16 | 7. 9-8. 4 1-4 | High._.--. Moderate, 
95-100 | 85-95 |50-60 25-35 |... --- NP 0. 10-0, 12 | 7. 9-8. 4 1-2 | Low..-... Moderate. 
70-90 50-70 /30-40 0-10 |_-.---- NP 0. 05-0. 07 9-8. 4 1-2 | Low_-_-_- Low. 
80-95 [75-85 |40-50 |20-30 . 0 0. 07-0. 09 | 7. 9-8. 4 1-2 Low ______ Low, 
40-60 |30-50 5-40 5-10 0 0. 03-0. 05 | 7. 9-8 4 1-2 Lows ses; Low. 
| 
100 |95-100 |80-90 [65-75 30-40 | 15-25 .2 | 014-016] 85-96} 4-8 | Moderate. High, 
100 )95-100 |65-75 [50-60 |30-40 5-10 . 6 0. 11-0.:13 | 8. 5-9. 6 4-15 | Low_____. High. 
100 |90-100 [80-95 [36-55 15-30 . 2 0. 14-0, 16 | 7. 9-8. 9 4-15 | High-.____ Moderate. 
100 {85-95 (60-75 (25-35 NP-5 0 0. 16-0. 18 | 7. 9-8. 9 415 | Low______ Low. 
40-65 |30-50 (20-40 {15-30 (20-30 NP-5 0. 10-0, 12 | 7, 9-8, 4 1-4 Low. .-___ Low. 
95-100 }85-95 |60-70 [25-385 |25-30 2-4 @. 11-0. 13 | 7. 9-84 1-2 Low. 
95-100 |80-90 60-70 |30-45 [25-30 8-10 0, 10-0, 12 | 7. 9-8. 4 2-4 Low. 
30-75 (25-70 |20-65 {15-60 {41-60 20-40 0, 08-0. 10 | 7. 9-8. 4 -2 Moderate. Low. 
j30-75 [25-70 (25-50 |15-35 |30~40 11-20 0. 05-0, 08 | 7. 9-8. 4 -2 Low __-~-- Low. 
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TABLE 5.—Hstimates of soil propertie 
\ Coarse 
Hydro- | Depth Classification fraction 
Soil serics and map symbols logic from | Dominant USDA texture greater 
group sur- than 3 
faee Unified AASIITO | inches in 
| diameter 
Estrella; Inches i 
B 0-24 MI. ) A-4 0 
S 24-60 } Clay loam CL A-6 0 
B 0-24 | Loam_.__ -| ML A-4 0 
24-60 | Clay loam_ Chl A-6 0 
*Gachado: GiAs.2-2--2-------snsssccesuce Dd 0-14 | Very gravelly sandy ac A-6 or A-2 5-15 
No valid estimate can be made for Rock clay loam, 
outcrop part. 14 | Bedrock. 
Gadsden: ! 
Gb, Gc D 0-60 | Clay and clay loam___.-.| CH A-7 0 
Dd 0-60 | Clay and clay loam... | CH A-7 0 
*Gilman: ! 
Ge, GgA, GgB,GM,GN.._.--.---.------ B 0-60 | Loam and very fine ML A-4 0 
For Antho part of GM and Laveen sandy loam. 
part of GN, sec their respective 
series. 
Gf, Gh, GL, Go3___ B 0-60 | Loam and very fine ML A-4 0 
For Antho an E sandy loam, 
Go3, see their respective series, 
Gilman variant:!) Gp_.---------------- Cc 0-28 | Very fine sandy loam_ ML A-4. 0 
28-60 | Silty clay. CH A-7 0 
Glenbar: 
Gi Gt) Gvoccc dons. sehes aad amecrcee does B 0-60 | Clay loam and silty cL A-6 or A-7 0 
clay loam. 
GsGil we. cc eseeccrsetsce seeeeceuseses, B 0-60 | Clay loam and silty cL A~-6 or A-7 0 
clay loam. 
*Gunsight:; GWO, GxA, GxB, GYD...----_- B 0-60 | Gravelly loam and very GC A~2 and 0-15 
For Pinal part of GWOD and Rillito part gravelly loam, A-l 
of GxA, GxB, and GYD, see their re- 
spective serics. 
*Harqua: HAB, HAC, HLC, HM, HrB_.--- c 0-14 | Gravelly clay loam and cL A-6 0 
For Gunsight part of HLC, Laveen part loam. 
of HM, and Rillite part of Hr8, see 14-60 | Gravelly clay loam._.... SC A-6 0-5 
their respective series, 
La Palmiat Cave.cc.2senn-snssccedeeteees- C 0-7 | Very fine sandy loam___-- ML Aq4 0 
7-27 | Clay loam or heavy CL A-6 cf] 
loam. 
27 | Indurated hardpan. 
*Laveen: 
eb, Lo; eB; Less c wines cecs ewes B 0-60 | Loam_-_--------------- ML A~4 or A~6 0 
B 0-60! | Loantececoesecseseee ke ML A-4 or A-6 0 
Maripos: Masenacusceuceseesetsececeseses B Sandy loam SM A-2 or A-4 0 
Gravelly sand SM or SP A-I 0 
*Mohall: Mo, Mp, Mr, Ms, MTB, MV____- B 35 | Clay loam cL A-6 9 
For Laveen part of MV and Tremant 35-60 | Very fine sandy loam MIL A-4 0 
part of MTB, see their respective serics. 
*Perry ville: 
Pai. Ped; ‘Pe B, PRBsocsuscccossso-s.55 B 0-88 | Gravelly loam____---_-- SM or A-2 or A-4 0 
For Rillito part of PRB, sce Rillite §C-SM 
series. | 38-60 | Sandy loam. SM A-2 0-10 
0-38 | Gravelly loam SM or A-2 or A-4 0 
SC-SM 
i 38-60 | Sandy loam SM A-2 0-10 


See footnotes at end of table. 
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Percentage of material less 


Risk of corrosion to— 


than 3 inches in diameter Li- Plas- Available Shrink- 
passing sicve— quid ticity Permea- water Reac- | Salinity swell 
limit index bility capacity tion | potential Uneoaied Concrete 
i / steel 
No. 4 | No. 10} No. 40 |No. 200; { 
| 
Miltimhos 
Inches per | Inches per inch per 
hour of soit pit centimeter 
100 (95-100 |75-85 65-75 |__-_... P. 0, 6-2. 0 0. 16-0. 18 | 7. 9-8. 4 1-2 Low _.-_.- High.--_..| Low. 
segeaeo 100 |85-95 70-80 | 30-40 12-18 | 0. 2-0. 6 0. 18-0. 20 | 7. 9-8. 5 2-4 Moderate..| High. 
100 95-100 |75-85 | 65-75 |_._-___ NP 0. 6-2.0 | 0 16-018 | 7. 9-84 1-2 | Low.-._.- High. 
eccsigaie 100 85-95 | 70-80 | 30-40 | 12-18 | 0.2-0.6 | 0. 18-0 20 | & 5-9.6 4-8 | Moderate..| High--._.- 
60-70 (50-70 |40-50 | 25-40 | 30-40 | 15-20 |0. 06-0. 20 | 0. 08-0. 16 | 7. 9-8. 4 1-2 | Low._-.-- High-.-__- Low 
| 
wecuaag 100 }90-100 | 80-90 | 50-60 | 25-35 | 0, 2-0, 06 | 6. 15-0.17 | 7. 9-8. 4 2-4 | High__.__.} High.--._.| Moderate. 
Sew mnais 100 /90-100 | 80-90 | 50-60 | 25-35 | 0. 2-0. 06 | 0. 15-017 | 8 5-9.0 4-15 | High......) High......| High. 
100 /95-100 |75-85 | 65-75 |_-____. NP 0. 6-2.0 | 0. 16-0.18 | 7. 9-84 1-2 | Low__..--} High....-- Low. 
| 
100 |95-100 |75-85 | 65-75 |_.____- NP 0. 6-2.0 | 0. 16-0.18 | 8. 4-9.6 Moderate 
to high. 
100 |95~100 |75-85 | 65-75 NP 0. 6-2.0 | 0. 16-0.18 | 7. 9-8. 4 High. 
100 100 |90-100 | 80-90 25-35 | 0.2-0.6 | 014-016 | 7. 9-8 4 High. 
100 /95-100 (85-95 | 75-85 | 35-45 | 20-30 | 0.2-0.6 | 0.19-0.21 | 7.9-8.4 0-4 Moderate High_--..- Low to mod- 
to high. erate. 
100 (95-100 |85-95 | 75-85 | 35-45 | 20-30 | 0.2-0.6 | 0. 19-0.21 ; 7. 9-9.0 4-15 eee High... | High. 
to high. 
35~60 [25-50 |20-30 | 15-20 | 20-30] 10-15 | 0.6-2.0 | 0. 05-0. 07 | 7. 9-8.4 1-4 } Low.-_-.- High...-.- Low. 
85-100 65-85 (60-75 | 50-65 | 30-40 | 12-20 | 0.2-0.6 | 0.17-0.19 | 7. 9-9.0 4-20 | Moderate_., High.---~. High. 
80-90 [65-85 [55-75 | 40~60 | 30-40 | 11-20 | 0.2-0.6 } 0.09-0.11 | 7.9-9.6] 15-60 | Moderate_.| High... .. High. 
100 100 j85-95 | 60-75 | 25-35 | NP 0. 6-2.0 | 0 16-0, 18 | 7. 9-9.0 4-15 | Low._.--- High...-- High. 
100 100 |90-100 | 70-80 | 30-40 | 15-25 0. 06-0.2 | 0.10-0,18 | 8. 5-9.6 8-20 | Moderate..) High......| High. 
95-100 [85-100 |70-85 | 50-70 | 25-40 | NP-15 | 0.6-2.0 | 0. 13-0. 18 | 7. 9-84 1-4 | Low__.--_ High_-.... Low 1 ' 
moderate. 
95-100 [85-100 {70-85 | 50-70 | 25-40 | NP-15 | 0.6-2.0 | 0. 13-0. 18 | 8. 5-9.6 4-8 | Low__..-- High_--.-- High. 
95-100 85-95 60-70 | 30-40 |______-. NP 2.0-6.0 | 0,11-0.13 | 7.9-8.4 1-2 | Low__-.-- Highs wes. Low. 
75-90 (60-75 [30-45 O=15: |sexcesc NP 6. 0-20. 0 | 0. 04-0. 06 | 7. 9-8. 4 1-2 | Low...-.- Wigh....-. Low. 
95-100 |95-100 [85-95 | 70-80 | 30-40 | 20-30]0206 | G19-0.21 | 79-84 1-2 | Moderate..| High ...-- Low. 
95-100 {95-100 85-95 | 50-65 | 25-35 | NP 0. 6-2,0 | 015-0. 17 | 7. 9-8. 4 1-2 | Low__.--. High. cs. 2. Low. 
80-90 155-75 40-55 30-40 | 25-40 5-10 } 0, 6-2, 0 0. 10-0, 18 | 7. 9-8. 4 1-2 Low------ High-.o-2. Low. 
95-100 |85-95 55-65 | 25-35 | 20-30 | NP-5 | 2.0-6.0 | 0.09-0.11 | 7.9-8.4 1-4 | Low....-- High... -- Low. 
80-90 (55-75 [40-55 30-40 | 25-40 5-10 | 0. 6~2.0 0, 10-0. 13 | 8. 5-9.6 4-8 Low..----. High__.--- High. 
95-100 185-95 155-65 1 25-35 | 20-30 | NP-5 | 2.0-6.0 | 0.09-0.11 | 8.5-0.6 4-8 | Low._..-- High--.--- High. 
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Tasie 5.—Estimates of soil properties 
Coarse 
Hydro- | Depth ’ Classification fraction 
Soil series and map symbols logic from | Dominant USDA texture meee greater 
group sure . | . than 3 
face Unified AASIITO | inches in | 
diameter 
Inches 
*Pinal: PsA, PsB, PT, PvB, PWB___------ dD 0-12 | Loam_._.-..--.-------- ML or SM A-4 0-5 
For La Palma part of PvB and Suncity 12 | Indurated silica- 
part of PWB, see their respective cemented hardpan. 
series. 
*Pinamt: PYD B 0-22 | Very gravelly sandy GM A-2 5-40 
For Tremant part, see Tremant series. clay loam. 
22-60 | Very gravelly sandy GM A-} 5-30 
| loam. 
*Rillito: Rad, RaB, RbA, RbB, RB, RpE.-| B 0-60 | Gravelly loam, and SM or 8C- A-2 or 0 
For Harqua part of RhB and Perryville gravelly sandy loam. SM A-4 } 
part of RpE, see their respeetive series. 
*Rock outcrop: RS. 
For Cherioni part, see Cherioni scries, No 
valid estimate can be made for Rock 
outerop, 
Suncity D 0-13 | Clay lonm____.---.-~--- CL A-6 0-5 
Mapped only in a complex wi 13 | Indurated silica-lime 
cemented hardpan. 
Toltees Tacsecceenteesscecencseteteewccs Cc 0+28 | Loatisecwscse- vena sce ML A-4 Cn) 
28-60 | Weakly to strongly = |--------------]-------- Seee]ecessecses 
cemented hardpan. 
Torrifluvents: ! TB. 
No valid estimate can be made. 
Torriorthents: Tc. 
No valid estimate can be made. 
*Torripsamments: TD. 
No valid estimate can be made. For 
Torrifluvents part, see Torrifluvents. 
*Tremant: Te, TfA, TFB, Tg, Th, TPB,|] B 0-23 | Gravelly clay loam-__-_- 8C or GC A-6 0-10 
Tra, TrB, TSC. 
For Rillito part of TrA, TrB, and TSC, 23-60 | Gravelly leam__----_--- 8M A-4 0-10 
see Rillito series. | 
Tritt ‘Ttecacceseoccocucwes<seiebeesseoded B 0-60 | Clay loam..---..------- CL A-G 0 
Tucsons Tu, TWessssscecaccecceucnscsedes B 0-14 | Loam...-.--..--------- ML A-4 0 
14-60 } Clay loam and loam. ---- cL A-6 0 
Valencia: 
Way N@skiecedacaded eo teudioveesestsisd B 0-26 | Sandy loam...--.-~----- SM A-2 0 
26-60 | Clay loam and sandy CL A-6 0 
clay loam. 
B 0-26 | Sandy loam.__.--._----- SM A-2 0 
26-60 | Clay loam and sandy CL A-6 0 
clay loam, 
Veecont: Ve, Vio. oo --2sesneencaesseeseeoee D 0-60 | Clay..-...------------- cH A-7 0 
*Vint;! Vg, Vh, Vk, Vn, Vr---------------- B 0-60 | Loamy fine sand___-___- SM A-2 i) 
For Carrizo part of Vr, see Carrizo serics, 
Wintersburg: Wessscccscccmaeoeeccunsmeme Cc 0-60 | Clay loam and loam____- CL A~6 0 


1 Subject to rare flooding of very bricf duration in local areas. 


2 NP is nonplastic. 
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Percentage of material less Risk of corrosion to— 
than 3 inches in diameter Li- Plas- Available Shrink- 
passing sieve— quid ticity Permea- water Reac- | Salinity swell 
| limit index bility capacity tion potential Uncoated Conerete 
steel 
No. 4 | No. 10| No. 40 /No. 200 
| Mittimhos | 
Inches per Inchea per inch a 
hour p20 pH | centimeter 

80-95 170-85 (65-75 | 40-60 | 25-35 | NP-10 | 0. 6-2.0 | 0. 12-0.18 | 7. 9-8. 4 2-4 | Low..._.. High..-..- Low. 

45-75 (80-55 /20-40 | 15-30 | 30-40 5-10 | 0.2-0.6 | 0, 08-0.10 | 7. 9-84 1-4 | Low______ Hight .22s3 Low, 

45-75 |30-55 {15-30 | 15-20 |_..---. NP 2, 0-6.0 | 0. 05-0. 07 | 7. 9-8 4 1-4 | Low. ----- High-_.--- Low. 
80-90 [50-75 40-60 30-40 | 25-35 | NP-15 | 0. 6-2,0 1, 09-0, 12 | 7, 9-8 4 0-4 Low _---- High -.--- Moderate. 
90-100 |85-95 = |70-85 60-70 | 30-40 10-20 | 0, 2-0.6 0, 15-0, 18 | 7. 9-8 4 4-20 | Moderate_.| High_-..--| Moderate 
<0. 06 to high. 

| 

100 100 |75-90 60-75 | 30-40 | NP-10 | 0, 6-2.0 0. 16-0.18 | 7. 9-8.4 2-4 Lows 2sc6 High---.-- Moderate. 
Pict rdleiwieees sce eolecoesact|eensape | seesonce 0. 06-0. 2 | 0. 06-0, 08 | 7. 9-9.0 2-15 | Low._..--| High....-.] Moderate. 

60-80 [50-75 {45-60 | 35-50 | 20-40 | 10-20 | 0.2-0.6 | 0.18-0.15 | 7.9-8 4 1-4 | Moderate..| High-_.._. Low. 

55-75 50-70 |45-60 | 35-45 | 25-35 | NP-10 | 0.6-2.0 | 0,08-0.11 | 7.9-8 4 1-4 | Low.._--- Fighiu coat Low. 

100 |90-100 | 70-85 | 30-40 | 20-30 | 0.2-0.6 | 0. 19-0,21 | 7. 9-8 4 1-2 | Moderate..| High...__- Low. 
100 |85-95 | 60-75 | 25-35 | NP-5 | 0,6-2.0 | 0.16-0.18 | 7. 9-8 4 1-4 | Low._---- High.o.s 52 Moderate. 
100 |90-100 | 70-85 ; 30-40 | 15-20 | 0.2-0.6 | 0,19-0.21 | 79-8 4 1-4 {| Moderate..) High.....- Moderate. 
(95-100 /75-95 (65-75 | 25-35 |....... NP 2.0-6.0 | 0.11-0.13 | 7, 9-84 1-4 | Low._--.. High.225. Moderate. 
; 100 95-100 {90-100 | 70-80-1 30-40 15-20 | 0.2-0.6 {| 0.15-0.21 | 7.9-8.4 1-4 | Moderate... High... -. Moderate. 
95-100 |75-95 |65-75 | 25-35 |___._.- | NP 2.0-6.0 | 0.11-0.13 | 7, 9-8. 4 1-4 | Low._..-- High... -- Moderate. 
100 /95-100 {90-100 | 70-80 | 30-40 | 15-20 | 0.2-0.6 | 0. 15-0. 21 | 8 5-9.6 4-8 | Moderate_.| High......| Moderate. 

100 95-100 \85-95 | 75-90 | 50-60 | 30-40 |0. 06-0.2 | 0. 10-4.16 | 7.9-8.4 1-4 | High..-._ Highss.css Low. 

100 90-100 |70-90 15-25 |.----.- NP 2.0-6.0 | 0, 09-0. 11 | 7. 9-8 4 1-4 | Low__--.- High..-.-- Low. 
100 100 |85-100 | 70-80 | 25-40 | 15-20 | 0.2-0.6 | 0. 17-020! 7, 9-8. 4 2-4 | Moderate..| Iigh....-- Moderate. 

| 


4 High salt content. 
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[An asterisk in the first column indicates that at least one mapping unit in this series 


SOIL 


SURVEY 


Tae 6.—Interpretation of 


is made up of two or more kinds of soil that may have 


appear in the 


Soil serics and map symbols 


Degree and kind of limitation for— 


Septic tank 
absorption fields 


Sewage lagoons 


Agualtt. Adsousesesessccee dene seen nse 


*Antho: AbA, AbB, Ac, AdA, AdB, Ae, 


AfA, AfB, AGB, AHC, AkB, AL, AM. 
For Brios part of Ae; Carrizo part of 
AfA, AfB, AGB; Tremant part of 
AHC; Mohali part of AkB; and 
Valencia part of AM, see their re- 
spective series. 


Avondale: Ao, 


Beardsley: 


Brios: Br, Bs, Bt.------.-------------- 


*Calciorthids: CA2. 
For Torriorthents part, 
see Torriorthents. 
Too variable to be estimated. 


*Carrizo: Cb, CeD, CF__- aes 
For Ebon part of CeD part 
of CF, sce their respeetive series. 


*Casa Grande: Cg, Ch, Ck, Cm---------. 

For Laveen part of Cm, see Laveen 
series, 

Cashion: Crise wsuseecncoye sees escecsies 


Slight: possible 
hazard of pollu- 
tion of ground 
water. 


Slight: possible 
hazard of pollu- 
tion of ground 
water. 


Severe: slowly 
permeable over 
impermeable pan. 


Severe: _ flooding; 
possible hazard 
of pollution to 
ground water. 


Severe: flooding; 
possible hazard 
of pollution to 
ground water. 


Severe: slowly 
permeable. 


Slight ao wcteuccues 


Severe: very 

| rapidly permeable 
below a depth of 
20 to 40 inches. 


Severe: 
rapidly 
permeable. 


modcrately 


Severe: rapidly 
permeable below 
a depth of 20 to 
40 inches. 


Moderately 
permeable. 


Severe: imperme- 
able pan at a 
depth of 20 to 
40 inches. 


Severe: rapidly 
permeable. 

Severe: rapidly 
permeable. 

Sligh teas cee zcec 

Slight:...ss.-.26-5- 


Shallow Dwellings without 
excavations basements 
Severe: too sandy; | Slight: some areas 


unstable below a 
depth of 20 to 
40 inches. 


Slight: gravelly 
phases are 
moderate. 


Severe: too sandy; 
unstable below a 
depth of 20 to 


40 inches. 
Slight... ----.-..--- 
Severe: hardpan 


below a depth of 
20 to 40 inches. 


Severe: too sandy; 
unstable, 


Severe: 
unstable, 


too sandy; 


Moderate: un- 
stable; high salt 
content. 


Moderate: 
clayey. 


too 


subject to occa- 
sional flooding. 


Severe: high 
shrink-swell 
potential; less 
than 20 to 40 
inches to indu- 
rated hardpan. 


Severe: flooding__-_ 


Severe: flooding..-- 


Moderate: moder- 
ate shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential; flood- 
ing in some areas. 


engineering properties 
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different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series that 


first column] 


Degree and kind of limitation 


Suitability as a source of— 


Soil features affecting— 


Pond reservoir 
arcas 


Iembankments, 
dikes, and levees 


for—Continued 

Sanitary landfill Local roads Road fill Sand Topsoil 
(trench type) | and streets 

Severe: too Moderate: GOndeesoew sles Fair: 20 to Poor: sand 
sandy; very excess fines. 40 inches of below 4 depth 
rapidly perme- overburden. af 20 to 40 
able below a inches. 
depth of 20 to 
40 inches. 

Severe: too Slight..-.-----_- Good_ cue cces Poor: high Goda ccscesssss 
sandy; rapidly content of 
permeable. fines. 

Severe: rapidly Moderate: Fair: excess Fair: 20 to Poor: loamy 
permeable excess fines. fines. AO inches of coarse sand 
below a depth overburden. below a depth 
of 20 to 40 of 20 to 40 
inches, inches. 

Slight..-.-----_- Moderate: Fair: excess Unsuited; Fair: clay 
moderate fines. excess fines. loam. 
shrink-swell Poor for Ap: 
potential. excess salts. 

Severe: hardpan } Severe: high Poor: high Unsuited: Poor: clay; 
at a depth of shrink-swell shrink-swell excess fines. hardpan at a 
26 to 40 inches. potential; potential; depth of 20 to 

hardpan ata hardpan at a | 40 inches. 
depth of 20 to depth of 20 | 
40 inches. to 40 inches, 

i 

Severe: too Severe: flaoding- | Poor: less than 
sandy; rapidly 20 inches to 
permeable. sand. 

Severe: rapidly | Severe: flooding.| Good if soil Good _-_.._.-- Poor: less than 
permeable. binder is used. 20 inches to 

| gravelly sand. 
1 

Moderate: too Severe: excess Poor: excess Unsuited: Poor: excess 
clayey. fines. fines; mod- excess fines. salts. 

erate shrink- 
swell 
potential. 

Slight_...-.....-. Severe: high Poor: high Unsuited: Poor: clayey; 
shrink-swell shrink-swell excess fines. excess salts. 
potential; potential. 
flooding in 
some areas. | 

| 


Rapidly 
permeable. 


Moderately 
rapidly 
permeable. 


Rapidly perme- 
able below a 


depth of 20 
to 40 inches. 


Moderately and 
moderately 
slowly 
permeable. 


Hardpan at a 
depth of 20 to 
40 inches. 


Rapidly 
permeable. 


Very rapidly 
permeable, 


Slowly permeable. 


Slowly permeable _ 


Medium shear 
strength; high 
compacted 
permeability. 


Fair to good com- 
paction charac- 
teristics; medium 
to low compacted 
permeability; 
susceptible to 
piping; medium 
shear strength. 


Susceptible to 
piping; high 
compacte 
permeability; 
medium to low 
shear strength. 


Susceptible to 
piping; medium 
compacted 
permeability; 
medium to low 
shear strength. 


Low shear 
strength; low 
compacted 
permeability. 


Medium to low 
compacted 
permeability; 
medium shear 
strength; 
susceptible to 
Piping. 


High shear 
strength; high 
compacted 
permeability. 


Low shear 
strength; low 
compacted 
permeability; 
susceptible 
to piping. 


Low compacted 
permeability; 
medium shear 
strength; 
susceptible 
to piping. 
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Tas.E 6.—Interpretation of 
Degree and kind of limitation for— 
Soil series and map symbols wa £2.11 
Septic tank Sewage lagoons Shallow Dwellings without 
absorption fields excavations basements 
*Cherioni: CO Severe: less than Severe: less than Severe: less than Severe: less than 
Rock outcrop part is too variab 20 inches to 20 inches to 20 inches to 20 inches to 
rated. bedrock. bedrock. bedrock. bedrock. 
*Coolidge: Cp, CrB, Cs, CV_. Severe: moder- Slight to moderate: Glighto.. 0. ss<ceecue 
For Tremant part of Cs a ately rapidly gravelly. 
part of CV, see their respective permeable, 
series. 
Dune land: Dn. 
Too variable to be rated. 
*Bbon: &bD, EPD-.--....-------------- Severe: slowly Severe: 50 to 90 Severe: 50 to 90 Slightesses--se.0c55 
For Pinamt part of EPD, see Pinamt permeable, percent gravel percent gravel 
series. and cobbles. and cobbles. 
Estrella: Es, Et..--.------------------ Severe: moderately | Slight...-..-------- Slight..uc..scecs<24 Moderate: moder- 
slowly permeable. | ate shrink-swell 
potential. 
*Gachado: GA__------------------+--- Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at 
Rock outcrop part is too variable to be a depth of less a depth of less a depth of less a depth of less 
rated. than 20 inches. than 20 inches. than 20 inches. than 20 inches. 
Gadsden: Gb, Gc, Gd__..--------------- Severe: slowly Slight. Severe: too clayey_-| Severe: high 
permeable, shrink-swell 
potential. 
“Gilman: Ge, Gf,GgA,GgB,Gh,GL,GM, } Slight-..--.-------- Moderate: moder- | Stight........------ Slight: flooding in 
GN, Go3. ately permeable. some areas, 
For Antho part of GM, Laveen part of 
GN, and Antho and Glenbar part of 
Go3, see their respective series. 
Gilman variant: Gp-------------------- Severe: slowly Slight: flooding in Severe: too clayey | Severe: high 
permeable. some areas. below a depth of shrink-swell po- 
{ 20 to 40 inches. tential below a 
; depth of 20 to 40 
| inches; flooding 
\ in some areas. 
Glenbar: Gr, Gs, Gt, Gu, Gv..-..-.------ Severe: moderately | Slight....---------- Moderate: too Moderate: moder- 
slowly permeable. clayey. ate to high shrink- 
swell potential. 
*Gunsight: GWD, GxA, GxB, GYD__.--- Slight if slopes are Severe: morethan | Severe: more than } Slight if slopes are 


For Pinal part of GWOD and Rillito 
part of GxA, GxB, and GYD, sec 
their respective series. 


0 to 8 percent. 
Moderate if slopes 

are more than 8 

percent. 


50 percent gravel 
and cobbles; 
slopes are more 
than 7 percent in 
some places. 


50 percent gravel 
and cobbles. 


0 to 8 percent. 
Moderate if slopes 

are more than 8 

percent. 
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Degree and kind of limitation Suitability as a source of— Soil features affecting— 


for—Continued 


Local roads Road fill Sand Topsoil Pond reservoir Embankments, 


Sanitary landfill 
{trench type) 


and streets 


Severe: _ less 


Severe: less 


Poor: very 


areas 


Less than 20 


dikes, and levees 


Less than 20 


than 20 inches than 20 inches at a depth of gravelly and inches to inches to 
to bedrock. to bedrock. less than 20 cobbly; less bedrock; bedrock. 
than 20 inches slopes are 3 
to bedrock; to 25 percent. 
slope. 
Slight_....--.-.-- Slight_------.--- Fair: 24inches | Moderately Medium com- 
to lime rapidly pacted permca- 
accumulation. permeable, bility; medium 
shear strength; 
susceptible 
to piping. 
Slight... sesese Blight2.ccocscee Poor: more 50 to 90 percent | Low compacted 
than 50 per- gravel and permeability; 
cent gravel cobbles. medium shear 
and cobbles. strength. 
Slighte.wseuses Moderate: Good__--.------ Moderately Medium com- 
excess fines. slowly per- pacted permea- 
meable. bility; suscep- 
tible to piping; 
low shear 
strength, 
Severe: bedrock | Severe: bedrock | Poor: limited Unsuited: Poor: less than | 15 to 50 pereent | Less than 20 in- 
at a depth of at a depth of material. excess fines; 20 inches to gravel and ches to bedrock. 
less than 20 less than 20 limited bedrock. cobbles; less 
inches. inches. material. than 20 inches 
to bedrock. 
Severe: too Severe: high Poor: high Unsuited: Poor: clayey; Slowly permeable_| Low shear 
clayey. ;  shrink-swell shrink-swell excess fines. Gd is high in strength; low 


potential; potential; salts. compacted 
excess fines. excess fines. permeability. 


Slight: flooding Moderate: ex- Fair: excess Unsuited: Good. Fair to Moderately Medium com- 
in some areas. cess fines; fines, excess fines. poor for Gf, permeable. pacted permea- 
flooding in Gh, and part bility; suscep- 
some areas. of GL; contains tible to piping; 
toxic quanti- low shear 
| ties of salts. strength. 
Severe: too Severe: excess Poor: excess Unsuited: Poor: excess Slowly permeable_| Low shear 
clayey below a fines below a fines. excess fines. salts. strength; low 
depth of 20 to depth of 20 to compacted 
40 inches; 40 inches; high permeability; 
flooding in shrink-swell susceptible to 
some areas. potential; piping. 
flooding in 
some areas. 
Modcrate: too Severe: moder- | Poor: excess Unsuited: | Fair: clay loam. | Moderately Susceptible to pip- 
clayey. ate to high fines; mod- excess fines. | Poor for Gs: slowly per- ing; medium 
shrink-swell erate to high excess salts. | meable. compacted per- 


meability; low 


potential; shrink-swell 
excess fines. potential. shear strength. 
Slight: under- Slight if slopes Good._.~------ Unsuited: ex-| Poor: more | Moderately slow- | Low compacted 

Jain by coarse are 0 to 8 per- cess fines. than 50 per- ly permeable; permeability ; 
sand and gravel cent. cent gravel more than 50 medium shear 
below a depth Moderate if and cobbles. percent coarse strength. 
of 5 feet in slopes are fragments. 
some areas. more than 8 


percent. | 
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Tasie 6.—Interpretation of 
Degree and kind of limitation for— 
Soil series and map symbols eee) 
Septic tank Sewage lagoons Shallow Dwellings without 
absorption fields excavations basements 

*Harqua: HAB, HAC, HLC, HM, HrB--] Severe: moderately Moderate: 15 to 50 | Moderate: gravelly_| Moderate: moder- 

For Gunsight part of HLC, Lavecn slowly permeable. percent gravel. ate shrink-swell 
part of HM, and Rillito part of potential. 
rB, sec their respective series. 

Ga Paltiazt Ldsvescoscxseoesee ccseseses Severe: indurated | Severe: less than Severe: rippable Moderate: moder- 
hardpan at a 40 inches to indurated hard- ate shrink-swell 
depth of 20 toa 40 hardpan. pan at a depth of potential. 
inches. 20 to 40 inches. 

*Laveen: Lb, LcA, LcB, Ld, Le, Lf------ Slight...<s:Sss22226 Moderate: moder- | 

For Antho part of Lf, see Antho series. ately permeable. 

Maripo:: Mas.c-csvecsucsescpaccececss Slight: possible Severe: moder- Severe: unstable Slightzoccscacenesisn 
pollution to ately rapidly below a depth of 
ground water. permeable below 20 to 40 inches. 

a depth of 20 to 
40 inches. 
*Mohall: Mo. Mp, Mr, Ms, MTB, MV__| Severe: moderately | Moderate: moder- | Mcderate: too Moderate: moder- 
For Tremant part of MTB, and slowly permeable. ately permeable clayey. ate shrink-swell 
Laveen part of MV, sce their below a depth of potential. 
respective series. 20 to 40 inches. 
*Perryville: Pa, Pb, PeA, PeB, PRB___-| Slight....._--..---- Moderate: moder- | Moderate: gravelly_| Slight-.-...-------- 
For Rillito part of PRB, see Rillito ately permeable. 
series. 

*Pinal: PsA, PsB, PT, PvB, PWB- Severe: less than Severe: less than Severe: less than Severe: less than 
For La Palma part of Pv B and Suncity 20 inches to 20 inches to 20 inches to 20 inches to 
part of PWB, see their respective hardpan. hardpan. hardpan. hardpan. 

series. 
*Pinamt?. PYD.nssescoc-neeeecesn esos Dlight-cvccsdvex eos Severe: more than | Severe: very Blightz..-cessceess- 
For Tremant part of PYD, see Tre- | 50 percent coarse gravelly, 
ment series. fragments; moder- 
ately rapidly 
permeable below 
a depth of 22 
inches. 
*Rillito: RaA, RaB, RbA, RbB, RhB, Moderate: moder- | Moderate: gravelly-| Slight._..---------- 
RpE. ately permeable. 
For Harqua part of RhB and Perry- 
villo part of Rp&, see their respec- 
tive series. 
*Rock outcrop: RS. 
Too variable to be rated. 
For Cherioni part, see Cherioni 
series, 


engineering properties—Continued 


Degree and kind of limitation 
for—Continued 


Sanitary landfill 
(trench type) 


Slight.--..------ 
Severe: rippable 
hardpan ata 
depth of 20 to 

40 inches. 
Slight... 2..-.2-- 
Severe: too 


sandy; moder- 
ately rapidly 
ermeable be- 
low a depth of 
20 to 40 inches. 


Moderate: 
clayey. 


too 


Severe: less 
than 20 inches 
to hardpan. 


Severe: mod- 
erately rapidly 
permeable 
below a depth 
of 20 to 40 
inches. 


Local roada 
and streets 


Moderate: 
moderate 
shrink-swell 
potential; ex- 
cess fines. 


Severe: excess 
fines; moderate 
shrink-swell 
potential. 


Moderate: 
cess fines. 


ex- 


Severe: excess 
fines; moderate 
shrink-swell 
potential. 


Moderate: 
excess fines. 


Severe: less 
than 20 inches 
to hardpan. 
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Suitability 1s a source of— 


Road fill 


Fair: excess 
fines; moder- 
ate shrink- 
swell po- 
tential. 


Poor: excess 
fines; mod- 
erate shrink- 
swell po- 
tential. 


Fair: 
fines. 


excess 


Fair: excess 
fines; moder- 
ate shrink- 
swell po- 
tential. 


Fair: 
fines. 


excess 


Poor: less 
than 20 
inches to 
hardpan. 


Sand 


Unsuited: 


excess fines. 


Unsuited: 


excess fines, 


Unsuited: 
excess fines. 


Fair: 
fines. 


€XCess 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: ex- 
cess fines 
and coarse 
fragments. 


Poor to un- 
suited: ex- 
cess fines. 


Soil features affecting— 


Topsoil 


Pond reservoir 
areas 


Embankments, 
dikes, and levees 


Poor: excess 
aalts; more 
than 15 per- 
cent gravel. 


Poor: 
salts. 


excess 


Fair below a 
depth of 14 
to 24 inches; 
high lime con- 
tent. 

Poor for Ld and 


Lf: excess 
salts. 
Poor: gravelly 


loamy sand at 
a depth of 20 
to 40 inches, 


Fair: clay loam__ 


Poor: more 
than 15 per- 
cent gravel. 


Poor: less than 
20 inches to 
hardpan. 


Poor: very 
cobbly. 


Poor: more 
than 15 per- 
cent coarse 
fragments. 


Moderately slow- 
ly permeable; 
15 to 50 per- 
cent gravel. 


Hardpan at a 
depth of 20 to 
40 inches. 


Moderately 
permeable. 


Moderately 
rapidly 
permeable. 


Moderately slow- 
ly permeable. 


Moderately per- 
meable; 15 to 
50 percent 
gravel. 


Less than 20 
inches to 
hardpan. 


More than 50 
percent coarse 
fragments; 
moderately 
slowly per- 
meable. 


Moderately per- 
meable. 


Medium shear 
strength; low 
compacted per- 
meability. 


Low shear 
strength; low 
compacted 
permeability ; 
susceptible to 
piping. 


Low shear 
strength; sus- 
ceptible to 
piping. 


Medium shear 
strength; 
medium com- 
pacted perme- 
ability; sus- 
ceptible to 
piping. 


Low shear 
strength; medi- 
um compacted 
permeability ; 
susceptible to 
piping. 


Medium com- 
pacted permea- 
bility; medium 
shear strength. 


Less than 20 
inches to 
hardpan. 


Medium shear 
strength; medi- 
um compacted 
permeability. 


Medium com- 
pacted permea- 
bility; medium 
shear strength. 


TABLE 6,—Jnterpretation of 
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Degree and kind of limitation for— 
Soil series and map symbols 
Septic tank Sewage lagoons Shallow 
absorption fields excavations 
Sinsity 2. sees cess. ee cesstees sees oes Severe: less than Severe: lesa than Severe: less than 
Mapped only in complex with Pinal 20 inches to 20 inches to 20 inches to 
soils. hardpan, hardpan. hardpan. 
Toltec: Ta_-------------------2eee eee Severe: hardpan! Severe: hardpan Severe: hardpan 
at a depth of 20 ata depth of 20 at a depth of 20 
to 40 inches. to 40 inches. to 40 inches. 
Torrifluvents: TB. 
Too variable to be rated. 
Torriorthents: Tc. 
Too variable to be rated. 
*Torripsamments: TD. 
‘Too variable tobe rated, For Torri- 
fluvents part, see Torrifluvents. 
*Tremant: Te, TFA. TfB, Tg, Th, TPB, | Slight if lines are Moderate: 15 to Moderate: gravelly_ 
TrA, TrB, TSC. below slowly per- 35 percent coarse 
For Rillito part of TrA, TrB, and meable solum. fragments; moder- 
TSC, sce Rillito series. ately permeable 
below a depth of 
20 inches. 
Write: Te .sec notice tis ame caceseeede Severe: moderately | Slight...----------- Moderate: too 
slowly permeable. clayey. 
Tueson: Severe: moderately | Slight.__...-----.-- Moderate: too 
slowly permeable. clayey. 
Valencia: Va, Vb, Vc.---------------«-- Severe: moderately | Slight-..--..------- Moderate: too 
slowly permeable. clayey. 
Vecont: Ve, Vf.----------------------- Severe: slowly Slightscevews-seene Severe: too 
permeable. clayey. 
*Vint: Vg, Vh, Vk, Vn, Vr------------- Slight: possible Severe: moderately | Severe: too sandy-. 
For Carrine part of Vr, see Carrizo: hazard of pollu- rapidly perme- 
series. tion to ground able. 
water. 
Wintersburg: Wg---------------------- Severe: moderately | Slight._.------.---- Slight..-.---------- 


slowly permeable. 


Dwellings without 


basements 


Severe: less than 
20 inches to 
hardpan. 


Slight... -...---_- 


Slights....cc2-ssce 


Moderate: moder- 
ate shrink-swell 
potential. 


Moderate: moder- 
ate shrink-swell 
potential, 


Slight... 


Severe: high 
shrink-swell 
potential. 


Moderate: moder- 
ate shrink-swell 
potential. 


engineering properties—Continued 
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Degree and kind of limitation 
for—Continued 


Suitability as a source of— 


Soil features affecting— 


Benes landfill Local roads Road fill Sand Topsoil Pond reservoir Embankments, 
(trench type) and streets areas dikes, and levees 
Severe: less Severe: less Poor: excess Unsuited: Poor: less Less than 20 Less than 20 
than 20 inches than 20 fines; less less than 20 than 20 inches inches to inches to 
to hardpan. inches to than 20 inches to to hardpan; hardpan. hardpan. 
hardpan. inches to hardpan; excess Salts. 
hardpan. excess fines. 
Slight-.- 22 ---ce5 Moderate: ex- Fair: excess Unsuited: ex-{ Poor: hardpan [Slowly perme- Medium com- 
cess fines. fines. cess fines. at a depth of able. pacted perme- 
20 to 40 inches. ability; low 
shear strength; 
susceptible to 
piping. 

Slight. 2222-2222 Moderate: Fair: excess Unsuited: ex-| Poor: more Slowly permeable., Medium com- 
moderate fines, cess fines. than 15 per- pacted permea- 
shrink-swell | cent gravel. bility; medium 
potential. shear strength. 

Slight_-_. Moderate: ex- Poor: excess Unsuited: ex-| Fair: clay Moderately Medium shear 
cess fines; fines. cess fines. loam. slowly perme- strength; fair 
moderate able, te good com- 
shrink-swell paction charac- 
potential. teristies; medi- 

um compacted 
permeability. 

Slight-..---.--.- Severe: excess | Poor: excess Unsuited: ex-| Pair: clay Moderately Fair to good com- 
fines; moder- fines. cess fines. loam. slowly perme- paction char- 
ate shrink- able. acteristics; 
swell potential. medium shear 

strength; medi- 
um compacted 
permeability. 

Moderate: too Slight..s.6.c.6< Fair: excess Poor: excess | Good. Moderately Medium shear 

clayey. fines. fines, Poor for Vb: slowly perme- strength; good 
excess fines. able. compaction 
| characteristics; 
| low compacted 
permeability. 

Severe: too Severe: high Poor: excess Unsuited; ex-| Poor: clay...-..! Slowly perme- Low shear strength; 

clayey. shrink-swell fines, cess fines. able. fair compaction 
potential; ex- characteristics; 
cess fines. low compacted 

permeability. 

Severe: too sandy;| Slight:  flood- Geodessesevess Fair: 15 to Poor: loamy Moderately Fair compaction 

moderately ing in some 25 percent sand. rapidly per- characteristics; 
rapidly perme- areas. fines. meable. susceptible to 
able; flooding piping; medium 
in some areas, shear strength. 
Severe: excess Poor: excess Unsuited: ex-| Fair: clay Moderately Low shear strength; 
fines; moderate fines, cess fines, loam. slowly perme- fair compaction 
shrink-swell able. characteristics; 
potential, low compacted 
permeability. 
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In the Unified system (7) soils are classified according 
to particle size distribution, plasticity, liquid limit, and 
content of organic matter. Soils are grouped in 15 classes. 
There are cight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified as MIL, CL, OL, MH, CH, 
and OH; and one class of highly organic soils, identified 
as Pt. Soils on the borderline between two classes are 
designated by symbols for both classes; for example, 
CLAM. 

The AASHTO system (1) is used to classify soils accord- 
ing to those properties that affect use in highway con- 
struction and maintenance. In this system, a soil is 
placed in one of seven basic groups ranging from A-1 
through A~7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. In group A-l are gravelly 
soils of high bearing strength, or the best soils for subgrade 
(foundation). At the other extreme, in group A-7, are 
clay soils that have low strength when wet and that are 
the poorest soils for subgrade. Where laboratory data 
are available to justify a further breakdown, the A-1, 
A-2, and A-7 groups are divided as follows: A-1-a, 
A-i-b, A-24, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. 
As additional refinement, the engincering value of a soil 
material can be indicated by a group index number. 
Group indexes range from 0 for the best material to 20 
or more for the poorest. The estimated AASHTO classi- 
fication, without group index numbers, is given in table 
5 for all soils mapped in the survey area. 

Soil properties significant in engineering 

Several estimated soil properties significant in engineer- 
ing are listed in table 5. These estimates are for representa- 
tive soil profiles, by layers sufficiently different to have 
different. significance in soil engineering. The estimates 
are based on field observations made in tho course of 
mapping, on test data for these and similar soils, and on 
experience with the same kinds of soil in other counties. 
re are explanations of some of the columns in 
table 5. 

Soil texture is described in table 5 in the standard 
terms used by the Department of Agriculture. These 
terms take into account relative percentages of sand, silt, 
and clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that 
contains 7 to 27 percent clay, 28 to 50 percent silt, and 
less than 52 percent sand. If the soil contains gravel or 
other particles coarser than sand, an appropriate modifier 
is added, for example, “gravelly loamy sand.” “Sand,” 
“silt,” “clay,” and some of the other terms used in 
USDA textural classification are defined in the Glossary 
at. the back of this soil survey. 

Depth to water table is not given in table 5 because 
none of the soils in thesurvey area have a high water table. 
The water table remains at such a great depth that it is 
not significant in engineering projects. 

Depth to bedrock is not given in table 5 because most 
soils in the survey area are deep enough over bedrock that 
bedrock does not affect their use. Bedrock is at a depth of 
6 to 20 inches in the Cherioni soils and at a depth of 9 
to 20 inches in the Gachado soils. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. As 
the moisture content of a clayey soil is increased from a 
dry state, the material changes from « semisolid to 


plastic state. If the moisture content is further increased, 
the material changes from a plastic to a liquid state. The 
plastic limit is the moisture content at which the soil 
material changes from the semisolid to plastic state; and 
the liquid limit, from a plastic to a liquid state. The 
herpes index is the numerical difference between the 
iquid limit and the plastic limit. It indicates the range 
of moisture content within which a soil material is plastic. 
Liquid limit and plasticity index are estimated in table 5. 

Permeability is the quality that enables a soil to trans- 
mit water or air. It is estimated on basis of those soil 
characteristics observed in the field, particularly structure, 
porosity, and texture. The estimates in table 5 do not take 
into account lateral seepage or such transient soil features 
as plowpans and surface crusts. 

vailable water capacity is the ability of soils to hold 
water for use by most plants. It is commonly defined as 
the difference between the amount of water in the soil at 
field capacity and the amount at the wilting point of 
most crop plants. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed in pH values. The pH value and terms used to 
describe soil reaction are explained in the Glossary. 

Salinity refers to the amount of soluble salts in the soil, 
It is expressed as the electrical conductivity of the satura- 
tion extract, in millimhos per centimeter at 25° C. Salinity 
affects the suitability of a soil for crops, its stability when 
used ag construction material, and the risk of corrosion of 
the soil to metals and concrete. 

Shrink-swell potential is the relative change in volume 
to be expected with changes in moisture content, that is, 
the extent to which the soil shrinks as it dries out or 
swells when it gets wet. Extent of shrinking and swellin 
is influenced by the amount and kind of clay in the soil. 
Shrinking and swelling of soils causes much damage to 
building foundations, roads, and other structures. A high 
shrink-swell potential indicates a hazard to maintenance 
of structures built in, on, or with material having this 
rating. 

The risk of corrosion, as used in table 5, pertains to 
potential soil-induced chemical action that dissolves or 
weakens uncoated steel or concrete. Rate of corrosion on 
uncoated steel is related to soil properties, such as drainage, 
texture, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion on concrete is influenced 
mainly by the content of soduim or magnesium sulfate, 
but also by soil texture and_ acidity. Installations of un- 
coated steel that intersect soil boundaries or soil horizons 
are more susceptible to corrosion than installations en- 
tirely in one kind of soil or in one soil horizon, A corrosion 
rating of low indicates a low probability of soil-induced 
corrosion damage. A rating of high indicates a high proba- 
bility of damage, so that protective measures for steel 
and more resistant concrete should be used to avoid or 
minimize damage. 


Engineering interpretations 


The interpretations in table 6 are based on the enginecr- 
ing properties of soils shown in table 5, on test data for 
soils in this survey area and others nearby or adjoining, 
and on the experience of engineers and soil scientists with 
the soils of the survey ares. Ratings in table 6 summarize 
the limitation or suitability of the soils for all listed pur- 
pee but pond reservoir areas, embankments, dikes, and 
eves. 
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Limitations are expressed as slight, moderate, severe, 
and very severe. Slight indicates soil properties generally 
favorable for the rated use, or limitations that are minor 
and easily overcome. Moderate means that some properties 
are unfavorable, but can be overcome or modified by 
special planning and design. Severe indicates soil properties 
so unfavorable and so difficult to correct or overcome that 
major soil reclamation, special design, or intensive mainte- 
nance is required. Very severe indicates one or more soil 
properties so unfavorable for » particular use that over- 
coming the limitations is most difficult and costly and is 
commonly not practical for the rated use. 

Suitability is expressed as good, fair, and poor, which 
have, respectively, meanings approximately parallel to the 
terms slight, moderate, and severe, 

Following are explanations of some of the columns in 
table 6. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a septic 
tank into natural soil. The soil material from a depth of 
18 inches to 6 feet is evaluated. The soil properties con- 
sidered are those that affect both absorption of effluent 
and construction and operation of the system. Properties 
that affect absorption are permeability, depth to water 
table or rock, and auscepablty to flooding. Slope is a seil 
property that affects difficulty of layout and construction 
and also the risk of soil erosion, lateral seepage, and down- 
slope flow of effluent. Large rocks or boulders increase 
construction costs. 

Sewage lagoons are shallow ponds constructed to hold 
sewage withm a depth of 2 to 5 feet long enough for 
bacteria to decompose the solids. A lagoon has a nearl 
level floor and sides, or embankments, of compacted soil 
material. It is assumed that the embankment is compacted 
to medium density and the pond is protected from flood- 
ing. Properties that affect the pond floor and the embank- 
ment are considered. Those that affect the pond floor are 
permeability, content of organic matter, and slope. If the 
floor needs to be leveled, depth to bedrock becomes impor- 
tant. The soil properties that affect the embankment are 
the engineering properties of the embankment material 
as interpreted from the Unified Soil Classification and the 
number of stones, if any, that influence the ease of excava- 
tion and compaction. ot the embankment material. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet, as for example, 
excavations for pipelines, sewer lines, phone and power 
transmission lines, basements, open ditches, and ceme- 
teries. Desirable soil properties are good workability, 
moderate resistance to sloughing, gentle slopes, absence 
of rock outcrops or big stones, and no flooding, and no 
high water table. 

Dwellings without basements, as rated in table 6, are 
no more than three stories high and are supported by 
foundation footings placed in undisturbed soil. ‘The 
features that affect use of a soil for dwellings are those 
that relate to capacity to support load and resist settle- 
ment under Joad and those that relate to ease of excava- 
tion. Soil properties that affect capacity to support load 
are wetness, susceptibilty to flooding, density, plasticity, 
texture, and shrink-swell potential. Those that affect 
excavation are wetness, slope, depth to bedrock, and 
content of stones and rocks. 


Sanitary landfill is a method of disposing of refuse in 
dug trenches. The waste is spread in thin layers and com- 
pacted and then covered ‘eth soil throughout the disposal 
period. Landfill areas are subject to heavy vehicular 
traffic, Some soi! properties that affect suitability for land- 
fill are case of excavation, hazard of polluting ground 
water, and trafficability.. The best soils tae moderately 
slow permeability, withstand heavy traffic, and are 
friable and easy to excavate. Unless otherwise stated, 
the ratings in table 6 apply only to a depth of about 6 
feet; therefore, a limitation rating of slight or moderate 
may not be valid if the trench is to be much deeper than 
6 feet. For some soils, reliable predictions can be made to 
a depth of 10 to 15 feet, but regardless of that, every site 
should be investigated before it is selected. 

Local roads and streets, as rated in table 6, have an 
all-weather surface expected to carry automobile traffic 
all year. They have'a subgrade of underlying soil material; 
a base consisting of gravel, crushed rock, or soil material 
stabilized with lime or cement; and a flexible or rigid sur- 
face, commonly asphalt or concrete. These roads are 
graded to shed water and have ordinary provisions for 
drainage. They are built mainly from soil at hand, and 
most cuts and fills are less than 6 feet deep. 

Soil properties that most affect design and construction 
of roads and streets are load-supporting capacity and 
stability of the subgrade and the workability and quantity 
of cut and fill material available. The AASHTO and 
Unified classifications of the soil material, and also the 
shrink-swell potential, indicate traffic-supporting capacity. 
Wetness and flooding affect stability of the material. 
Slope, depth to hard rock, content of stones and rocks, and 
wetness affect ease of excavation and the amount of cut 
and fill needed to reach an even grade. 

Road fill is soil material used in embankments for roads. 
The suitability ratings reflect the predicted performance of 
soil after it has been placed in an embankment that has 
been properly compacted and provided with adequate 
drainage and the relative ease of excavating the material 
at borrow areas. 

Sand is used in great quantities in many kinds of con- 
struction. The ratings in table 6 provide guidance about 
where to look for probable sources. A soil rated as a 
good or fair source of sand generally has a layer at: least 
3 feet thick, the top of which is within a depth of 6 feet. 
The ratings do not take into account thickness of overbur- 
den, location of the water table, or other factors that affect 
mining of the materials. Neither do they indicate quality 
of the deposit. 

Topsoil is used for topdressing an area where vegeta- 
tion is to be established and maintained. Suitability is 
affected mainly by ease of working and spreading the 
soil material, as in preparing a seedbed; natural fertility 
of the material, or the response of plants when fertilizer 
is applied; and absence of substances toxic to plants. 
Texture of the soil material and its content of stone frag- 
ments are characteristics that affect. suitability, but also 
considered in the ratings is damage that will result at 
the area from which topsoil is taken. 


88 


Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable for pond reservoir areas have 
low seepage, which is related to their permeability and 
permeable bedrock or other perme- 


depth to fractured or 

able material. 
Embankments, 

shrink-swell potential, shear strength, 


that are unfavorable. 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two 


dikes, and levees require soil material 


resistant to seepage and pune and of or ener 
and compactibil- 


ity. Stones or organic material in a soil are among factors 


SOM SURVEY 


Recreation 


golf fairways. 


Soil serics and map symbols 


Agualt: Aa-...-----------------------2+--- 
*Antho: 
AbA, AbB, Ac, Ae, ATA, AFB, AGB, AHC, 
AkB, AL, AM. 
For Carrizo part of AfA, AfB, AGB; 
Tremant part of AkB, AHC; Brios 
art of Ae; Mohall part of AkB; and 
Valencia part of AM; see their re- 
spective series. 

AdA, ADB. 22-22 sce neeee eo eccccsessne 
Avondit Athu.cescecescousesesssesesenene 
Avondale: Ao, Ap.------------------------- 
Beardsley: 

Brios:: Br, 85; Bte...-+-s++---s----------0-- 
*Carrizo: Cb, CeD, CF..----.--------------- 


For Ebon part of CeD and Brios part of CF, 
see their respective serics. 


*Casa Grande: Cg, Ch, Ck, Cm 


For Laveen part of Cm, see Laveen scries. | 


Cashion: Cn__ 


*Cherioni: CO 
For Reck outcrop part, see Rock out 


*Coolidge: Cp, CrB, Cs, CV 
For Tremant part of Cs and Laveen part of 
CV, see their respective series. 


Duneland: Dn, 
No valid ratings can be made. 


*Ebon: JERD, EPOss..cc-se5-2-cescap see eos 
For Pinamt part of EPD, see Pinamt series. 


Tstrella:: Es; Etc cetossesesyscueuusscensceed 


*Gachado: GA 
Rock outcrop part is not rated. 


Gadsden: Gb, Ge, Gd 


Severe: 


Camp areas 


Knowledge of soils is necessary in planning, developing, 
and maintaining areas used for recreation. In table 7 
the soils of the survey aren are rated according to limita- 
tions that affect their suitability for camp areas, play- 
grounds, picnic areas, and paths and trails, and lawn and 


In table 7 the soils are rated as having slight, moderate, 
or severe limitations for the specified uses. For all of 


TABLE 7.—Soil limitations for 


or more kinds of soil, The soils 
for referring to other series that 


ane th 


Picnic areas 


Severe: flooding_--_.----------------- 


Moderate: 20 to 50 percent gravel 


Moderate: clay loam surface layer_----- 


Moderate: clay loam surface layer_._.-- 


Moderate: slow permeability..--.-.---- 


Severe: flooding.- 


Severe: flooding; gravelly._.--.-------- 


Moderate: slow permeability 


clay surface layer; flooding 


Severe: more than 50 pereent coarse 
fragments; slope; bedrock at a depth of 
less than 20 inches. 


Slight for Cp, Cs, CV 
Moderate for CrB: 
gravel, 


“20 to 50 percent 


Severe: 50 to 90 percent gravel and 
cobbles. 


Slight__ 

Severe: more than 50 percent gravel and 
cobbles; bedrock at a depth of less than 
20 inches. 


Severe: slow permeability; flooding in 
some areas. 


Moderate: 


flooded for short periods..... 


None to-slight...22.. eee eeu poate 


Moderate: 20 to 50 percent gravel... _- 
Moderate: clay loam surface layer____-_ 
Modcrate: clay loam surface layer--_--- 
None to slight.-.--..--.--.--.--.------ 


None to bhights2eo ccc c eee eee ee 


Severe: flooding.....------.---------- 
Glightizssicsc see coeasdeeeelideesecs 
Severe: clay surface layer__----------- 


Severe: more than 50 percent coarse 
fragments; bedrock at a depth of less 
than 20 inches, 


Slight for Cp, Cs, CV 
Moderate for CrB: 
gravel. 


“20 to 50 percent 


Severe: 50 to 90 percent gravel and 


cobbles. 


Severe: more than 50 percent gravel and 
cobbles; bedrock at a depth of less than 
20 inches. 


Moderate for Gb: 
laye 


elay loam surface 


yer. 
Severe for Gc, Gd: clay surface layer. | 
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these ratings, it is assumed that a good cover of vegeta- 
tion can be established and maintained. A limitation of 
slight means that soil properties are generally favorable 
and limitations are so minor that they easily can be over- 
come. A moderate limitation can be overcome or modified 
by planning, by design, or by special maintenance. A 
severe limitation means that costly soil reclamation, spe- 
ciel design, intense maintenance, or a combination of 


theso, is required. 


recreational facilities 


Camp areas are 


living. Little prepa: 


firm after rains b 
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used intensively for tents and small 


camp trailers and the accompanying activities of outdoor 


ration of the site is required, other than 


shaping and leveling for tent and parking areas. Camp 
areas are subject to heavy foot traffic and limited vehicular 
traffic. The best soils have mild slopes, good drainage, a 
surface that is free of rocks and coarse fragments and is 


ut not dusty when dry; and are not 


flooded during periods of heavy use. 


in such mapping units may have different pruperties and limitations, and for this reason it is necessary to follow carefully the instructions 


appear in the first column of this table] 


Paths and trails 


Playgrounds 
Moderate: flooded for short periods______ 
None: to slightics. 2. Qe seeesesceeegeus 
Severe: 20 to 50 percent gravel_.____-__- 
Moderate: clay loam surface layer_--_-_-- 
Moderate: clay loam surface layer_.-._.- 
Moderate: slow permeability.......-..-- 
Moderate: flooding-._---...----------. 
Severe: flooding; 20 to 50 percent gravel_. 


Moderate: slow permeability 


Severe: clay surface layer; flooding_____. 


Severe: more than 50 percent coarse frag- 
ments; bedrock at a depth of less than 
20 inches. 


Slight for Cp, Cs, CV. 
Moderate for CrB: 
gravel. 


20 to 50 pereent 


Severe: more than 450 percent gravel and 
cobbles. 


Severe: more than 20 percent gravel and 
cobbles; bedrock at s depth of less than 
20 inches, 


Severe: 
ity. 


clay surface layer; slow permeabil- 


Severe: 


Severe; 


Severe: 


gravel. 


Severe: 


Severe: 


Nonerto:slightic.c occ cucu ssdeeeebone ess 


None to slight__......_...---.----------- 


| Moderate: 20 to 50 percent gravel__.____- 
Moderate: clay loam surface layer___----- 
Moderate: clay loam surface layer_...-.__ 
None to slightes3. 2 coco ee geet de cess 


None to slight. 


coarse fragments; bedrock at a depth of 
less than 20 inches. 


Slight for Cp, Cs, CV. 
Moderate for CrB: 


cobbles; bedrock at a depth of less than 
20 inches. 


Moderate for Gb; 
Severe for Ge and Gd: 


flooding: +. s2.csusuescesecucese 


clay surface layer. 


shallow soil; more than 50 percent 


20 to 50 percent 


50 to 00 percent gravel and cobbles__ 


more than 50 percent gravel and 


clay loam surface layer. 
clay surface layer. 


Lawns and golf fairways 


None to slight if protected. 
Moderate to severe if flooded. 


None to slight. 


Moderate: 20 to 50 percent gravel. 
Moderate: clay loam surface layer. 
Moderate: clay loam surface layer. 


Moderate to severe for saline-alkali phase of 
Ap. 

Severe: slow permeability. 

Severe; flooding. 

Moderate if protected from flooding: rapid 
permeability. 


Severe: low available water capacity; flood- 
ing. 

Severe: saline-alkali; slow permeability. 

Moderate: clay surface layer; occasionally 


flooded; saline-alkali. 


Severe: steep slope; more than 50 percent 
gravel and cobbles; bedrock at a depth of 
less than 20 inches. 


Slight for Cp, Cs, CV. 
Moderate for CrB: 
gravel. 


20 to 50 percent 


Severe: 50 to 90 percent gravel and cob- 
bles; slow permeability. 


Slight for Es. 

Moderate for Et: saline-alkali. 

Severe: more than 50 percent gravel and 
cobbles; bedrock at a depth of less than 
20 inches. 


Severe: clay surface layer; slow permeabil- 
ity; saline-alkali for Gd ; rare brief flooding 
in some areas. 
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TasieE 7.— Soil limitations for 
\ 
Soit series and map symbols Camp areas Picnic arcas | 
*Gilman: Ge, Gf, GgA, GgB, Gh, and parts of | Slight......-------------------------- Slight occ Sees reese gy hy eemae 
GL, GM, GN, and Go3, 
For Antho part of GM, Laveen part of GN 
and Antho and Glenbar parts of Go3, 
sec their respective series. 
Gilman variant: Gp_.----------------------- Moderate: slow permeability_____._._- Sligtitten:cchocecsosSeetecutenceeebsoee 
Glenbar: Gr, Gs, Gt, Gu, Gv....---.---------- Moderate for Gr, Gs, Gt, and Gu: clay | SlightforGrandGs: loam surface layer. 


*Gunsight: GWD, GxA, GxB, GYD_--.------- 

For Pinal part of GWD and Rillito part of 

GxA, GxB, and GYD, sec their respective 
series. 


*Harqua:, HAB, HAC, HLC, HM, HrB-.-.--~ 

For Gunsight part of HLC, Laveen part of 

HM, and Rillito part of HrB, see their 
respective series. 


La Palma: Lass ecesncesessessesese--se sue 


*Laveen: Lb, LeA, LeB, Ld, Le, Lf----------- 
For Antho part of Lf, sec Antho scries. 


Maripo: 


*Mohall: Mo, Mp, Mr, Ms, MTB, MV_-- 
For Tremant part of MTB and Laveen part 
of MV, sec their respective series. 


*Perryville: Pa, Pb, PeA, PeB, PRB_-__.--.-- 
For Rillito part of PRB, see Rillito series, 


*Pinal: PsA, PsB, PT, Pv8, PWB_.._------- 
For La Palma part of PvB and Suncity part 
of PWB, sec their respective serics. 


*Pinamt: PYD.._..-----------22.-ss----+-+ 
For Tremant part, see Tremant serics, 


*Rillito: RaA, RaB, RbA, RbB, RhB, RpE--_-- 
For Harqua part of RhB and Perryville 
part of RpE, see their respective series. 


*Rock outcrop: RS. 
Rock outcrop is too variable to rate. For 
Cherioni part, see Cherioni series. Severe 
limitation for most uses. 


Suntltyicscscc. cece cseewawese sheen sends 
Mapped only with Pinal soil. 


Torrifluvents: TB. 
Too variable to be rated, 


Torriorthents: Te. 
Too variable to be rated. 


*Torripsamments: TD. 
For Torrifluvents part, see Torrifluvents. 


| Moderate: 


loam surface layer; moderately slow 
permeability. 


Severe for Gv: clay surface layer. 


Moderate: 20 to 50 percent gravel_____- 

Moderate: 20 to 50 percent gravel_- 

Moderate: slow permeability; hardpan 
at a depth of 20 to 40 inches. 

SUNG oon noone nacewccneeneanes 

Slightweceoseeete ceca ete orodcoee alae! 

Moderate: moderately slow permes- 
bility. 

Moderate: 20 to 50 percent gravel... -- 

Severe: very slow permeability; hardpan 


at a depth of less than 20 inches. 


Severe: more than 450 percent coarse 
fragments. 


Slight for RaA, RaB, RbA, and RbB. 
Moderate for RhB and RpE: 20 to 
50 percent gravel. 


Severe: more than 50 percent coarse 
fragments; very slow permeability; 
hardpan at a depth of less than 20 
inches. 


slow permeability. ..------- 


Too variable to be rated. 


Moderate for Gt and Gu: 
surface layer. 


clay loam 


Moderate: 20 to 50 percent gravel....-- 


Moderate: 20 to 50 percent gravel.....- 


Moderate: 20 to 50 percent gravel. --.-- 


Slight for PsA, PsB, PvB, PWB. 

Moderate for PT: 20 to 50 percent 
gravel; hardpan at a depth of less 
than 20 inches. 


Severe: more than 50 percent coarse 
fragments. 


Slight for RaA, RaB, RbA, and RbB. 
Moderate for RhB, RpE: 20 to 50 
percent gravel. 


Severe: more than 50 percent coarse 
fragments; hardpan at a depth of 20 
inches, 
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Playgrounds 


Moderate: slow permeability.-....--.--. 
Moderate: clay loam surface layer; 
moderately slow permeability, 


Severe for Gv: clay surface layer. 


Severe: more than 20 percent gravel___-- 

Severe: more than 20 percent gravel. _--_- 

Moderate: slow permeability; hardpan 
at a depth of 20 to 40 inches. 

Slight cet at cu) 2 set eee dee see oe 

Slight. -..0.---------------- ee een ee ee 

Moderate: moderately slow permeability. 


Severe: more than 20 percent gravel_____ 


Severe: hardpan at a depth of less than 
20 apes more than 20 percent gravel 
in : 


Severe: more than 50 percent coarse 


fragments. 


Slight for RaA, RaB, RbA, and RbB. 
Severe for RhB and RpE£: more than 20 
percent gravel. 


Severe: more than 50 percent coarse 
fragments; hardpan at a depth of less 
than 20 inches. 


Moderate: slow permeability........_-.- 


Paths and trails 
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Lawns and golf fairways 


Blighitscecee se uoeeeoed eee te eae 
Slight for Grand Gs:_ loam surface layer. 
Moderate forGtand Gu: clay loam surface 
ayer. 
Severe for Gv: clay surface layer. 
Moderate: 20 to 50 percent gravel__._-__- 
Moderate: 20 to 50 percent gravel___.-.-- 
Slight. wcc0shes,nascoceagcedececbesu 
Slighteeewecccm noose ecech ecto eaeskeee. 
Slight...22- 2. 22s. seussceevelapeecsaseee 


Moderate: 


20 to 50 percent gravel____--- 


Slight for PsA, PsB, PvB, PWB. 
Moderate for PT: 20 to 50 percent gravel; 
hardpan at a depth of less than 20 inches. 


Severe: more than 50 percent coarse 


fragments. 


Slight for RaA, RaB, RbA, and RbB. 
Moderate for rest: 20 to 50 percent gravel. 


Severe: more than 50 percent coarse frag- 
ments; hardpan at a depth of less than 
20 inches. 


Severe: 


Slight for Ge, GgA, GgB, GM, GN. 
Moderate to severe for Gf, Gh, GL, and 
Go3: saline-alkali. 


Severe; saline-alkali, 

Moderate for Gr, Gt, and Gv: loam, clay 
loam, and clay surface layer; moderately 
slow permeability. 

Severe for saline-alkali phases of Gs and Gu. 


Moderate: 20 to 50 percent gravel; low 
available water capacity. 


Severe: excess salts. 


Severe: slow permeability; hardpan at a 
depth of 20 to 40 inches; alkali. 


Slight. 
Moderate for saline and alkali phases, 


Slight: sand or gravelly. loamy sand at 4 
lepth of 20 to 40 inches. 
Moderate: moderately slow permeability. 


Moderate: excessive amounts of lime; Pb 
is saline-alkali, 


Severe: hardpan at a depth of less than 20 
inches; poor available water capacity. 


more than coarse 


fragments. 
None to slight for RaA, RaB, RbA, and 
RbB 


50 percent 


Moderate for rest: 20 to 50 percent gravel. 


Severe: hardpan at a depth of less than 20 
inches; more than 50 percent coarse frag- 
ments; excess salts in some areas. 


Severe: slow permeability; weakly or 
strongly cemented hardpan at a depth 
of 20 to 40 inches. 
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Soil series and map symbils 


*Tremant: Te, TFA, TAB, Ta, Th, TPB, TrA, | Moderate: 


TrB, TSC. 
For Rillito part of TrA, TrB, and TSC, sec 
Rillito series. 


Trix WHocesnavsgccocteszdssecucesesssseese Moderate: 
permeability. 
Theson! “Ti, TWossussasee encase ceescsusesss Moderate: 


Valencia: 


Va. Slight. Blighte ste et eee 
Ve. Moderate: 20 to 50 percent gr! 
Veoont: Ve, Vf. Moderate for Ve: slow permeability; | Slight for Ve: loam. 
loam. Severe for Vf: clayey. 
Severe for Vf: clayey. 
*Vint: Vg, Vh, Vk, Vn, Vro.----------------- Slight for Vh and Vk. Slight for Vh and Vk. 


For Carrizo part, see Carrizo series, 


Wintersburg: Moderate: clay 


Severe: 


Camp areas 


20 to 50 percent coarse frag- 
ments; slow permeability. 


clay loam; moderately slow 


moderately slow permeabil- 
ity; Tw has a clay loam surface layer. 


Moderate for Vg and Vn: 
sand and clay loam. 


moderately slow permeability. 
clay member of complex. 
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TasnE 7,—Soil limitations for 


Picnic areas 


Slight for Te. 
Moderate for rest: 20 to 50 percent coarse 
fragments; clay loam surface layer in 
g. 


Moderate: clay loam...--..-_.-.____- 


Slight for Tu. 


Moderate for Tw: clay loam_.___... 


loamy fine | Moderate for Vg and Vn: 


loamy fine 
sand and clay loam. 


Moderate: 
Severe; 


loam surface layer; clay loam surface layer. 


clay member of complex. 


Picnic areas are attractive natural or landscaped tracts 
used primarily for preparing meals and eating outdoors. 
These areas are subject to heavy foot traffic. Most of the 
vehicular traffic is confined to access roads. The best 
soils are firm when wet but riot dusty when dry; are 
not flooded during the season of use; and do not have 
slopes or stones that greatly increase cost of leveling sites 
or of building access roads. 

Playgrounds are areas used intensively for baseball, 
football, badminton, and similar organized games. Soils 
suitable for this use need to withstand intensive foot 
traffic. The best soils have a nearly level surface free of 
coarse fragments and rock outcrops; have good drainage 
and a surface that is firm after rain, but not dusty when 
dry; and are not flooded during periods of heavy use. If 
grading and leveling are required, depth to rock is im- 
portant. 

Paths and trails are used for local and cross-country 
travel by foot or horseback. Design and layout should re- 
quire little or no cutting and filling. The best soils are at 
least moderately well drained, are firm when wet but not 
dusty when dry, are flooded not more than once during the 
season of use, have slopes of less than 15 percent, and have 
few or no rocks or stones on the surface. 

Lawns and golf fairways are affected by such soil 
properties as slope, drainage, frequency of flooding, 
stoniness, and texture of the surface layer. Traps and 
roughs are not considered part of the fairway. 


Trees and Shrubs ° 


This part of the survey provides a guide to homeowners 
for selecting tree and shrub plantings according to kinds 
of soil. General suggestions on planting are listed in table 
8. The table also shows the suitability of plants on specific 
kinds of soil. It lists most of the trees and shrubs com- 
monly grown in the area and the limitations by soil 
groups for growth of the specified plantings. 

Each soil in the survey area is assigned to one of seven 
horticultural groups. The soils in each group are similar 
and have similar effect on the growth of specified plantings. 
Criteria for the soil groupings follow: 


Group 1. Soils have few limitations to plant growth. 

Group 2. Soils are moderately deep over concentra- 
tions of lime, which causes chlorosis in susceptible 
plants. 

Group 3. Soils are clayey and are easily waterlagged, 
both of which can cause chlorosis in plants. 


Group 4. Soils are sandy and droughty. 
Group 5. Soils are slightly to strongly saline and 
alkaline. 


* Prepared by Witiaam Benper, horticulturist, Phoenix Parks 
and Recreation Department, Phoenix; Cuarnes SacamMano, 
extension horticulturist, Agricultural Extension Service, Tucson; 
Lowxtt True, extension specialist, Agricultural Extension 
Service, Phoenix; James Wueat, president, Arizona Nurserymans 
Association, Phoenix; CuristorHer P. Wruutams, district con- 
servationist, Soil Conservation Service, Chandler. 
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Playgrounds 


Paths and trails 


Lawns and golf fairways 


Severe: more than 20 percent gravel; | Slight for Te. 


slow permeability. 


Tw has a clay loam surface layer. Moderate for Tw: 


Severe for Vf: clayey. Severe for Vf: 


Slight for Vh and Vk. Slight for Vh and Vk. 
Moderate for Vg andVn: 


loamy fine sand 
and clay loam. 


and clay loam. 


Moderate: 


Moderate: clay loam surface layer; mod- 
Severe: 


erately slow permeability. 
Severe: clay member of complex. 


Moderate for rest: 20 to 50 percent coarse 
fragments; clay loam surface layer in Tg. 


| Moderate: clay loam; moderately slow | Moderate: clay loam 
permeability. 
Moderate: moderately slow permeability;| Slight for Tu. 


clay loam. 


clayey. 


Moderate for Vg andVn: 


clay loam surface layer....-.-- 
clay member of complex. 


Moderate: 20 to 50 percent gravel; slow 
permeability. 


eee ae eee Moderate: clay loam; moderately slow 
permeability. 
Moderate: moderately slow permeability; 


Tw has a clay loam surface layer. 


Slight: 20222 ch steucese eu sweseeeessaeee Slights..2.5 ceases soesine eee see None to slight. 
Severe: more than 20 percent gravel__.-.| Moderate: 20 to 50 percent gravel___----- Moderate: 20 to 50 percent gravel. 
Moderate for Ve: loam; slow permeability. | Slight for Ve: loam surface layer. Severe: slow permeability; Vf has clayey 


surface layer. 


Slight for Vh and Vk. 
Moderate for Vg and Vn: 
and clay loam. 


Moderate: clay loam and clay; moderately 
slow permeability. 


loamy fine sand loamy fine sand 


Group 6. Soils are gravelly and are shallow over 
lime, which causes chlorosis in susceptible plants. 
Group 7. Soils have a shallow to moderately deep, 

Testricted root zone. 


Each soil group is described on the pages that follow. 

To facilitate use of this information, locate your home 
or farm on the detailed soil map at the back of this publi- 
cation. The symbol on the soil map represents the kind of 
soil. Locate this symbol in the guide to mapping units. 
Across from the symbol is listed the horticultural group 
to which this kind of soil has been assigned. Then refer 
to table 8 to determine the suitability of specified plant- 
ings on the particular soil. 

Trrigation—The most common reason for unhealthy 
plants is poor irrigation. The home gardener should be- 
come familiar with the soil ho is working with and the 
rooting system of the plant. The general rooting depth is 
given for cach kind of plant listed in table 8. Most trees 
and shrubs take 50 to 75 percent of their water from the 
upper 2 to 3 feet of soil. Because irrigation is shallow in 
places, many plants never develop a root system below 
the upper foot of soil. These are the shallow-rooted trees 
that are casily toppled by wind and require frequent irri- 
gation. Most irrigation water, however, carries salts, which 
accumulates in the root zone if all irrigations are shallow. 
At jeast one deep irrigation per year, therefore, is needed 
to remove salts from the root zone. Soils differ in their 
ability to take and hold water and in the depth to which 
irrigation water penctrates. A soil probe that reaches 
below a depth of 3 feet is useful in determining the depth 
to which moisture has penetrated. General suggestions 


about how much water to apply are given in the descrip- 
tion of each horticultural group. This information is in- 
tended as a guide and should be replaced by personal 
knowledge as further experience is gained. 

Fertilization Suggestions on fertilization are general 
because of the many variations in soils and in plant re- 
sponse. More specific information can be-obtained from a 
qualified nurseryman or the county extension agent. Most 
trees and shrubs suited to this area benefit from applica- 
tions of nitrogen. Phosphorus and occasionally iron are 
needed on some soils, especially those high in content of 
lime. Soil amendments, such as gypsum, can increase 
water penetration in soils high in content of saline or 
alkali salts or both. 

Exposure —Plants vary in their need for sunlight. The 
sides of a house provide four different climates. A plant 
necding shade should be planted on the north side, and a 
plant needing full sunlight should be planted on the south 
side. Plants that tolerate either shade or full sunlight can 
be planted on the east or west side. Frost-sensitive varic- 
ties ordinarily do well in covered areas, such as patios. 
The desirable exposure for each plant is given in table 8. 

Site preparation—When planting a tree or shrub, a 
hole much larger than the root ball should be excavated. 
Because all soils in the survey area are low in content of 
organic matter, some modification of the site is desirable. 
Peat moss, manure, straw, or other organic matter should 
be mixed with the soil before planting. Many building and 
home sites contain buried Puildine materials, such as 
gypsum board, sheets of plastic, concrete blocks, and 
cement, that restrict root growth and therefore should be 
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Tapie 8.—Tree and shrub planting guide 


EVERGREEN SHRUBS (ROOT DEPTH 2 TO 214 PEET) 


Common and 
botanical names 


Characteristics of plantings 


Abelia 
Abelia 
grandiflora. 


Bottlebrush 
Callistemon sp. 


Boxwood 
Buzua sp. 


Chinese photinia 
Photinia 
serrulata. 


Honeysuckle, 
ape 
Tecomaria 
capensis. 


Cassia, feathery 
Cassia 
ariemisiotdes. 


Cassia, golden 
wonder senna 

Cassia 
splendida. 


Cocculus 
Cocculus 
laurifolius, 


Cotoneaster 
Cotoneaster. 


Euonymus 
Euonymus 
japonica var. 


Gardenia 
Gardenia 
jasminoides. 


Hibiscus 
Hibiscus sp. 


Sunny sites; 4 to 8 feet 
high; 3 to 6 feet wide; 
evergreen foliage; low salt 
tolerance, 

Sunny sites; 6 to 8 feet high; 
4 to 6 feet wide; light 
grecn foliage; red flower 
April to June; highly sus- 
ceptible to chlorosis. 

Shady sites; 2 to 4 feet high; 

1 to 2 feot wide; light 
green foliage; highly sus- 
ceptible to nematodes. 

Shady sites; 6 to 10 feet 
high; 8 to 10 feet wide; 
green to bronze foliage; 
red berries in fail; mod- 
erately susceptible to 
chlorosis. | 

Sunny sites; 6 to 8 feet high; 
3 to 5 feet wide; green 
foliage; orange and red 
flowers October to April; 
strongly chlorotic if over- 
watered. 

Sunny sites; 6 to 8 feet high; 
5 to 8 feet wide; feathery, 
gray foliage; yellow flower 
January to April; reot 
fungi; chlorotic if over- | 
watered. 

Sunny sites; 6 to 10 feet 
high; 8 to 12 feet wide; 
green foliage; _ yellow 
flower October to Decem- 
ber; chlorotic if over- 
watered. 

Partially shady sites; 6 to 
8 feet high; 6 to 8 feet 
wide; green foliage; oc-~ 
easional root rot. 

Sunny sites; 2}4 to 4 feet | 
high; 3 to 5.feet wide; 
gray-green foliage; red 
berries in fall; occasional | 
root rot. 

Shady sites; 3 to 8 feet high; 
6 feet wide; green or vari- 
egated foliage; powdery 
mildew serious; chlorotic 
if overwatered. 

Shady sites; 2 to 3 feet 
high; 1 to 2 feet wide; 
light green foliage; white 
flower April to May; 
strongly chlorotic if over- 
watered; occasional nem- 
atodes. 

Sunny sites; 4 to 8 feet 
high; 6 to 8 feet wide; 
green or variegated foliage; 
multicolored flower in 
spring; strongly chlorotic 
if overwatered; frost 
tender; susceptible to 
Toot rot. 


See footnote at end of table, 


Limitation of soils for plant growth! 


Group 1 Group 2 Group 3 Group 4 
Slight.___. Moderate..| Moderate..| Moderate__ 
Slight. _._ Moderate... Moderate._| Slight-.__- 
Slight..__. Moderate..| Moderate..; Moderate_. 
Slight..__- Moderate..| Moderate._| Slight... 
Slight._..- Moderate../ Severe. ...| Moderate._ 
Slight-.-_- Moderate_.| Moderate_.| Slight---_. 
Slight. --.- Moderate..; Moderate._| Slight._... 
Slight._-.. Moderate..| Moderate..| Moderate... 
Slight_____ Moderate..| Moderate._| Moderate._ 
Slight____. Moderate..| Moderate..| Slight... .. 
Mederate..| Severe____! Severe...) Moderate... 
Slight... Severe....| Severe._._| Moderate__ 


Group 5 


Severe. __. 


Severe. ._- 


Severe. ___ 


Moderate. 


Severe..__ 


Moderate... 


Moderate... 


Moderate__ 


Moderate._ 


Severe... 


Severe_-_- 


Severe_..- 


Group 6 Group 7 
Moderate..! Severe. 
Moderate_.| Severe. 
Moderate..| Moderate. 
Moderate__| Severe. 
Moderate..| Moderate. 
Moderate_.| Severe. 
Moderate__| Severe. 
Moderate.._| Severe. 
Moderate__| Moderate. 
Moderate..| Severe. 
Severe..--| Moderate. 
Severe....| Severe. 
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Common and 
botanical names 


Holly, Chinese 
Ilex cornuta var. 


Hopseed 
_ Dodonaea 
viacosa. 


Jasmine, prim- 
Tose 

Jasminum 
meanyt. 


Myrtle 
Myrlus com- 
munis var. 


Bamboo, 
heavenly 

Nandina domes- 
tica. 


Natal plum 
Carissa 
grandiflora. 


Oleander 
Nerium oleander 
var. 


Yellow oleander 
Thevetia 
peruviana, 


Pittosporum 
Pittoaporum 
tobira var. 


Podocarpus 
(Yew pine) 
Podocarpus mac- 
rophyllus var. 
Plumbago 
Plumbago auric- 
ulata var. 


Pomegranate, 


Characteristics of plantings 


Partially shady sites; 4 to 
6 feet high; 3 to 5 feet 
wide; green or variegated 
foliage; red berries in 
fall; strongly chlorotic if 
overwatered; moderately 
susceptible to root rot. 

Partially shady sites; 6 to 
8 feet high; 6 to 10 feet 
wide; foliage red, purple 
in winter; moderately sus- 
ceptible ta chlorosis; oc- 
casional root rot. 

Sunny sites; 3 to 5 feet 
high; 4 to 6 feet wide; 
dark green foliage; yellow 
flower in March; oc- 
casional nematodes; semi- 
frost tender. 

Sunny sites; 4 to 8 feet 
high; 4 to 5 feet wide; 
green foliage; white flower 
in April; strongly chloro- 
tic; frequent root rot. 

Partially shady sites; 3 to 
5 feet high; 1 to 2 feet 
wide; bronze foliage in 
fall and winter; strongly 
chlorotic; moderately sus- 
ceptible to nematodes. 

Sunny sites; 1 to 6 feet 
high; 2 to 4 feet wide; 
dark green foliage; white 
flower from March to 
May; chlorotic if over- 
watered ; frost tender. 

Sunny sites; 6 to 15 feet 
high; 8 to 15 feet. wide; 
green or variegated foliage; 
multicolored flower May 
to September; root rot; 
highly competitive to 
nearby plants; invades 
sewer lines. 

Sunny sites; 6 to 8 -feet 

high; 5 to 10 feet wide; 

light green foliage; yellow 
flower June to Novem- 
ber; frost tender; semi- 
chlorosis susceptible. 

Shady sites; 5 to 8 feet high; 
4 to 8 feet wide; green or 
variegated foliage; white 
flower early in spring; 
occasional mildew; semi- 
frost tender. 

Shady sites; 3 to 5 feet high; 
2 to 4 feet wide; light 
green foliage; moderately 
susceptible to chlorosis. 

Sunny sites; 3 to 4 feet 
high; 4 to 6 feet wide; 
light green foliage; blue 
flower June to October; 
chlorotic if overwatered. 

Sunny sites; 2 to 4 feet high; 


dwarf. 


3 to 6 feet wide; foliage 


See footnote at end of table. 


Limitation of soils for plant growth! 


Group 1 Group 2 
Slight--._- Severe... 
Slight..--- Moderate__ 
Slight.-... Moderate._ 
Slight....- Moderate. 
Slight.__.- Moderate... 
Slight_---- Moderate. 
Slight... | Slight_-_.-. 
Slight_---- Moderate__ 
Slight____- Moderate-_- 

Moderate... 
Slight__._- Moderate... 


Slight.....]| Moderate__ 


Group 3 


Severe-.._ 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate. 


Group 4 


Moderate.. 


Moderate... 


Moderate__ 


Moderate... 


Group 5 Group 6 Group 7 
Severe....| Severo..._] Severe. 
Severe....| Moderate..) Severe. 
Severe....| Moderate..) Moderate. 
Severe...) Moderate..| Severe. 
Severe..-.| Moderate..; Moderate. 
Moderate..| Moderate__| Moderate. 
Moderate..} Slight-.--_ Moderate. 
Moderate__} Moderate..| Moderate. 
Severe.___| Moderate..! Severe. 
Severe. _..| Moderate_.| Moderate. 
Severe._..| Moderate..; Moderate. 
Moderate__ Moderate. 


Moderate.- 
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Limitation of soils for plant growth! 
Common and | Characteristics of plantings 
botanical names 


Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 


Punica granatum dark green, yellow in fall; 
orange flower June to 
August; moderately sus- 
ceptible to chlorosis. 


Privet, Japanese | Sunny sites; 5 to 10 feet | Slight..-_- Moderate..| Moderate..! Moderate_.| Moderate..| Moderate..| Moderate. 
Liguatrum ja- high; 4 to 8 feet wide; 
ponicum var, medium green Foliage; 
suceptible to salts; highly 
susceptible to nematodes. 
Pyracantha Sunny sites; 2 to 10 feet | Slight-..-_ Moderate..| Moderate..| Slight_.._- Severe..--| Moderate__| Severe. 
Pyracantha sp. high; 5 to 15 feet wide; 


green foliage; white 
flower March to April, 
red berries in winter; 
strongly chlorotic; occa- 


sional root rot. 
Raphiolepis Shady sites; 2 to 4 feet high; | Slight-._-- Moderate..| Moderate.-| Slight__.-- Severe..--| Moderate..| Moderate. 
Raphiolepis 1 to 3 feet wide; light 
indica var. green foliage; pink to rose 


flower in spring; moder- 
ately susceptible to 


chlorosis. 
Silverberry Sunny sites; 5 to 7feet high; | Slight.-_-. Moderate..) Moderate._| Slight... _- Severe...-; Moderate..| Moderate. 
Elaeagnus pun- 4 to 8 feet wide; silvery 
gens var. foliage; red berries in fall; 
should not be over- 
watered. 
Citrus, orna- Sunny sites; 8 to 12 feet | Slight..._- Moderate_.| Moderate..| Slight___-- Severe. ...| Moderate__| Severe. 
mental high; 6 to 12 feet wide; 
Citrus sp. green foliage; white 


flower in spring; moder- 
ately susceptible to 


chlorosis. 
Texas mountain | Sunny sites; 6 to 8 feet high; | Slight-_--- Moderate._| Moderate..| Slight_____ Moderate..| Moderate..| Severe: 
laurel 5 to 10 feet wide; light 
Sophora secundt- green folinge; flower 
flora. violet, blue in spring; 
moderately susceptible to 
chlorosis. 
Texas ranger Sunny sites; 4 to 5feet high; | Slight._._- Slight_---- Slight... .- Slight... Moderate..| Slight-_.-- Severe. 
Frutescena 2 to 4 feet wide; gray to 
leucophyllum, silver foliage; lavender 
flower May to August; 
occasional root rot. 
Viburnum Shady sites; 4 to 6 feet high; | Slight-..-- Moderate..| Moderate..| Moderate..| Severe----| Moderate..| Severe. 
Viburnum 4 to 8 feet wide; green or 
suspensum. variegated foliage; Crea- 
m) lower February to 


‘arch; moderately sus- 
ceptible to chlorosis; 


occasional mildew. 
Viburnum | Shady sites; 5 to 8 feet high; | Slight..-.- Modernte..| Moderate..| Moderate..| Severe----| Moderate..| Severe. 
Viburnum tinus 3 to 5 feet wide; green or 
var. variegated foliage; pinkish 
Robustum’. flower January to March; 


moderately susceptible to 
chlorosis; occasional mil- 


dew, 
Xylosma Sunny sites; 8 to 10 feet , Slight..__- Moderate..| Moderate..| Moderate..) Severe.---| Moderate..| Severe. 
Xylosma high; 8 to 15 feet wide; 


congestum. yellow-green foliage; sus- 
| ceptible to chlorosis; sus- 
ceptible to root rot. 
Yucea | Sunny sites; 3 to 6 feet | Slight-.... Slight... .- Slight__.-- Slight....- Moderate.-} Slight. .--- Moderate. 
Yucca sp. high; 3 to 5 feet wide; 
green or variegated foli- 
age; whito flower in May; | 
leaf blight. 1 


See footnote at end of table, 
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ConIFEROUS EVERGREENS (ROOT DEPTH 24 TO 6 FEET) 


Limitation of soils for plant growth! 
Common and Characteristics of plantings =a 
Sn Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
Arborvitae, Sunny sites; 4 to 12 feet | Slight-..__| Moderate... Moderate..) Slight...__ Severe.._.| Moderate..| Severe. 
Baker high; 2 to 10 feet wide; 
{compact) green or yellow foliage; 
Platyeladus compact to tall cone 
ortentatis var. form; nitrogen sensitive; 
‘Bakeri’. moderately chlorotic; red 
spider mites often a prob- 
em, ‘i 
Cypress, Italian | Sunny sites; 30 feet high; 1 | Slight_.___ Slight__.__ Moderate._| Slight... _. Moderate._| Slight._._- Sovere. 
Cupressus to 3 feet wide; green foli- 
sempervirens age; tall column form; 
var. nitrogen sensitive; r 
spider mites a constant 
problem. ; a s 
Juniper, Sunny sites; 8 to 10 feet | Slight.._.. Moderate..| Moderate..| Slight.....- Severe... Moderate... Severe. 
Hollywood high; 3 to 6 feet wide; 
Juniperus rich green foliage; twisted 
chinensis var. columnar form; nitrogen 
‘Torulosa’. nad salts sensitive; mites | 
often a problem. ‘ 
Juniper, Pfitzer | Sunny sites: 4 to 6 feet | Slight..._. Slight....- Modernte..| Slight__._. Severe.___| Slight____. Severe. 
Juntperua high; 8 to 15 feet wide; 
chinensis var, gray-green feathery foli- 
‘Pfitzeriana’. age; upright, spreading 
form; nitrogen and salts 
sensitive; mites often a | 
problem. é. 7 é s 
Juniper, Sunny sites; 4 to 6 feet | Slight..___ Slight.__._ Moderate..| Slight-.-.- Severe..._/ Slight-___- jevere. 
Seagreen high; 3 to 5 feet wide; 
Juniperus sp. green foliage; vase form; 
nitrogen and salts sensi- 
tive; mites often a prob- 
lem. ? 
Juniper, Partially shady sites; 1 to 2 | Slight..... Slight_.-.. | Moderate..} Slight-.... Severe..._| Slight___-. Moderate 
Prostrate feet high; 6 to 8 feet wide; 
Juniperus een foliage; spreading 
horizontals. orm; nitrogen and salts 
sensitive; mites often a 
problem. - . Moderat 
Juniper, Sunny sites; 2 to 3 feet | Slight..... Slight_...- Moderate..| Slight___.. Severe____] Slight-...- Moderate 
Tamarix high; 10 to 20 feet wide; 
Juniperus blue greeny foliage; spread- 
sabina var. ing form; nitrogen and 
cubmarisel- salts sensitive; mites of- 
olia’. en & problem. 
Juniper, Sunny ates, 10 to 15 feet | Slight.._.. Moderate__| Mederate_.| Slight...-. Severe__..| Mederate..| Severe. 
Rocky high; 2 to 4 feet wide; 
Mountain gray-blue to green foli- 
Juniperus age; upright form; nitro- 
scopulorum. gen ond salts sensitive; 
mites often s ‘problem. 
Juniper, blue Sunny sites; 20 to 30 feet | Slight.__._ Moderate..| Moderate_-_| Slight._-_- Severe. _..| Moderate..| Severe. 
column high; 3 to 5 feet wide; 
Juniperus blue-green foliage; col- 
chinensis var. umnar form; nitrogen 
‘Columnaris’. bea salts sensitive; moites 
often a problem. 2 
Pine, Aleppo Sunny sites; 40 feet high; | Slight_..__ Moderate..| Moderate_.| Slight... __- Severe___.| Moderate_.| Severe. 
Pinus 10 to 15 feet wide; light 
halepensis. green foliage; open form; 
salts and nitorgen sensi- 
tye; needie blight in 
all. 
Pine, Canary Sunny sites; 40 feet high; | Slight_.__- Moderate..; Moderate_.} Slight_____ Severe__-.] Moderate..} Severe. 
Island 10 to 15 feet wide; blue- 
Pinus green to dark foliage; tall 
canartensis. layered form; salts and 
nitrogen sensitive. 


See footnote at end of table. 
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Limitation of soils for plant growth! 


' 
Common and | Characteristics of plantings 


botanical names 
| Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 


Crapemyrtle Partially shady sites; 10 ) Slight-._--| Moderate..| Moderate..| Slight... -. Severe._..; Moderate..| Severe. 
Lagerstroemia feet high; 10 feet wide; 
andtea. gteen foliage; multicol- 


ored flower varieties | 
June to September; high- 
ly susceptible to chloro- 
sis. 


NATIVE SHRUBS (ROOT DEPTH 1 TO 4 FEET) 


Beargrass Sunny sites; 3 to Gfeethigh; | Slight.-.--] Slight... .. Slight... Slight._.-- Severe__..j Slight..._. Moderate. 
Nolina Bige- 4 to 7 feet wide; light 
lovit. green foliage; white 


flower June and July; 
sensitive to overwater- 


ing. 
Beloperone Sunny to partially shady; | Slight__._- Moderate__| Moderate_.| Slight._-_- Severe_.__| Moderate_./ Moderate. 
Beloperone 3 to 6 feet high; 3 to 5 
californica. feet wide; light een 


foliage; red flower May 
and June; sensitive to 


overwatering. 
Brickellbush Sunny sites; 1 to 3 feet high; | Slight -_-.-| Slight.._-_ Slight_..._ Slight_..._ Moderate.-| Slight_.--- Moderate. 
Brickellia sp. 2 to 4 feet wide; 


yellow, white and purple 
flower May to Septem- 
ber; sensitive to over- 


watering. 
Brittlebush Sunny sites; 14% to 2 feet | Slight..-_- Moderate..| Moderate-..| Slight..._- Severe. ...| Moderate..| Moderate. 
Encelia sp. high; 2 to 4 feet wide; 


gray foliage; yellow flower 
April and May; sensitive 
to overwatering. 


Century plant Sunny sites; blue-green foli- | Slight.._.. Slight... ~- Moderate._| Slight...-- Severe____} Slight...-. | Moderate. 
Agave age, many thorns; yellow 
americana. flower May to August; 
sensitive to overwatering. | 
Creosotebush Sunny sites; 5 to Ll feet | Slight..._- Slight... -- Slight__.._ Slight.____ Moderate._} Slight---.- Moderate. 
Larrea high; 4 to 15 feet wide; 
divaricata. gray-green foliage; yellow 


flower April and May; 
sensitive to overwatering. 
Indigobush Sunny sites; 3 to 12 feet | Slight..__- Slight... _- Slight..._. Slight... Moderate..| Slight..--- Moderate. 
Dalea sp. high; 5 to 10 feet wide; 
gray-green foliage; purple 
flower April to October; | 
sensitive to overwatering. | 

Fairy duster Sunny sites; % to 3 feet | Slight--..- Slight... Slight... Slight____- Moderate..| Slight.---- Slight. 


Calandra high; 3 to 5 feet wide; 
ertophylia. gray foliage; pink to 


urple flower March to | 
ay; sensitive to over- | 
watering, 


Desert. honey- Sunny sites; 2 to & feet / Slight. ....| Moderate..| Moderate__| Slight.___- Severe__._- Moderate_.| Modernte. 
suckle high; 2 to 6 feet wide; 
Aniscanthus green foliage; orange red 
Thurber. flower March to May; 
. sensitive to overwatering. 

Jojoba Sunny sites; 3 to 7 feet | Slight____- Slight. ____ Slight_.--- Slight._.._! Severc____- Slight._._- Moderate. 
Simmondsia high; 2 to 8 feet wide; 
chinensis. leathery fray green foli- 
age; small yellow flower 


March to May; sensitive 
to overwatering. | 


See footnote at end of table. 


Common and 
botanical names 


Ocotillo 
Fouguteria 
splendens, 


Sage 
Salvia sp. 


Saltbush 
Alriplez sp. 


Senna 
Cassia sp. 


Yueca 
Yucca sp. 


Ash, Arizona 
Frazinus 
velutina. 


Ash, Modesto 

Frazinus velu- 
tina var. 
‘Modesto’. 


Ash, Shamel 
Frazinua uhdet. 


Cottonwood 
Populus Fre- 
montti. 


Montezuma 
ress 
Tazxodium 
mucronatum. 


Elm, Evergreen 
Ulmus parvi- 
folia. 


Honeylocust, 
Glediisia tri- 
acanthos. 
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Characteristics of plantings 


Sunny sites; 6 to 20 feet 
high; 5 to 15 feet wide; 
green foliage; red flower 
April to June; sensitive 
to overwatering. 

Sunny sites; 2 to 9 feet 
high; 1 to 8 feet wide; 
gray foliage; blue to pur- 
ple flower April to August; 
sensitive to overwatering. 

Sunny sites; 1 to 6 feet 
high; 1 to 8 feet wide; 
gray-green to silvery fo- 
liage; gray flower in April 
tosmallin May; sensitive 
to overwatering. 

Sunny sites; 2 to 9 feet 
high; 3 to 14 feet wide; 
gray foliage; yellow 
flower April to July; sen- 
sitive to overwatering. 

Sunny to partially shady; 
1 to 20 feet high; 2 to 10 
feet wide; gray to green 
foliage; white flower 
March to June; sensitive 
to overwatering. 


Sunny sites; 50 feet high; 
20 to 80 feet wide; light- 
green foliage; yellow in 
fall; susceptible to chloro- 
sis, root rot, and nema- 
todes. 

Sunny sites; 50 feet high; 
25 to 30 feet wide; green 
and yellow foliage in fall; 
susceptible to chlorosis, 
root rot, and nematodes, 

Sunny sites; 40 feet high; 
20 to 30 fect wide; green 
foliage; occasional nema- 
todes and root rot. 

Sunny sites; 50 to 75 feet 

high; 25 to 35 feet wide; 

light green foliage, yellow 
in fall; susceptible to 
chlorosis, root rot, and 
slime flux. 

Sunny sites; 45 feet high; 
15 to 20 feet wide; light 


green foliage; bronze in | 


winter; root rot a 
problem. 

Sunny sites; 30 to 45 feet. 
high; 40 to 60 feet wide; 
green foliage; occasional 


nematodes and root rot. 


Native serups—Continued 


99 


Limitation of soils for plant growth! 

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
Slight_.-_- Slight... -- Slight_--_- Slight. ...- Severe_..--| Slight._--- | Slight, 
Slight-...- Slight-.--- Slight----- Slight_..-- | Severe. _- Slight----- Moderate. 
Slight__... Slight....-] Slight...-- Slight.....! Slight._--- Slight... -- Slight. 
Slight -...| Moderate_.) Moderate_.| Slight_.--_ Severe__--- Moderate...) Moderate. 

oe Modernte..| Moderate_.| Slight-.---| Severe.....| Moderate..| Moderate. 
Decipuo0Us SHADE TREES (ROOT DEPTH 8 TO 12 FEET) 

Slight... -- Slight-_-_- Moderate._| Moderate..| Moderate..) Moderate_.| Severe. 
Slight_.._- Slight__._- Moderate_.| Moderate... Moderate..| Moderate_.| Severe. 
Slight._._- Slight... _- Slight__..- Moderate_.| Moderate._} Slight-__-- Severe, 
Slight__.__ Slight... .. Moderate..| Moderate..| Moderate_.| Moderate..| Severe. 

Moderate..| Moderate._| Moderate..| Moderate_.| Moderate..| Severe. 
Slight... Slight..._- Slight.-._- Moderate..] Moderate..| Moderate__| Severe. 
Slight-.... Moderate..| Moderate._| Moderate... Severe....| Moderate__| Severe. 


Sunny sites; 40 to 50 feet 
high; 30 to 45 feet wide; 
een foliage, yellow in 
‘all; occasional nema- 
todes and root rot. 


See footnote at end of table, 


100 


Common and 


SOIL SURVEY 


Tasie 8.—Tree and shrub planting guide—Continued 


Decrpuous sHADE TREES—Continued 


Characteristics of plantings 


Limitation of soils for plant growth! 


botanical names 
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
j 
Silk Tree | Sunny sites; 12 to 15 feat Moderate.-| Moderate_.| Slight..__. Moderate__| Severe. 
(Mimosa) high; 15 to 25 feet wide; 
Albizia julibria- light green foliage; pink 
sin. flower in summer; leaf 
hoppers and sooty 
canker. 
Mulberry Sunny sites; 40 to 50 feet | Slight..--_ Slight._... Slight... .- Moderate..| Severe..._| Slight.___- Severe. 
Morus sp. | high; 30 to 45 feet wide; 
dark green foliage; yellow 
in fall; root rot, nema- 
todes, sooty canker, 
Pecan Sunny sites; 50 to 60 feet | Slight....., Moderate._| Moderste..; Moderate..| Severe....) Moderate._| Severe. 
Carya high; 40 to 60 feet wide; 
illinoinensis. dark green folinge; 
susceptible to root rot, 
aphids, and occasional 
gall. 
Chinese Pis- Sunny sites; 40 to 50 feet | Slight.._.- Slight._.-- Slight-.--- Slight_.--_ Moderate_.| Slight__--- Severe. 
tache high; 30 to 45 feet wide; 
Pistacia een foliage, bronze in 
chinensis. ‘all; occasional root 
rot. 
Willow, weeping | Sunny sites; 40 to 50 feet | Slight_.-.- Moderate..| Moderate..| Moderate..| Severe.._., Moderate..| Severe. 
Saliz baby- high; 50 feet wide; light 
lonica. een foliage, yellow in 
‘all; bark sun burns, sus- 
ceptible to chlorosis; 
highly susceptible to 
nematodes. 
Desert Willow | Sunny sites; 15 to 20 feet | Slight...-- Slight___-- Moderate..| Moderate_.| Slight_. --_ Severe. 
Chilopsis high; 15 to 25 feet wide; 
linearia. light. green" foliage; pur- 
ple flower spring to fall; 
susceptible to root rot. | 
Sycamore Sunny sites; 40 to 50 feet | Slight____- Moderate._| Moderate.-| Slight_--_- Severe_-_--| Moderate_.| Severe. 
Platanus sp. high; 30 to 40 feet wide; 
bronze flower in fall; | 
highly susceptible to chlo- | 
rosis; leaf burn, 
FLOWERING TREES (ROOT DEPTH 6 TO § FEET) 
Acacia, Bailey Sunny sites; 20 to 25 feet Moderate__| Moderate..| Slight. _-_- Moderate..| Moderate... Severe. 
Acacia batley- high; 20 to 40 feet wide; 
ana, feathery, blue-gray_foli- 
age; yellow flower Janu- 
ary to February; occa- 
tional chlorosis. 
Bottlebrush Sunny sites; 18 feet high; | Slight.-..- Moderate__| Moderate..| Slight_----. Severe._-.| Moderate..) Severe. 
Callistemon sp. 10 feet wide; gray-green 
to purplish foliage; red 
flower April - to June; 
highly susceptible to chlo- 
rosis. 
Jacaranda Sunny sites; 30 feet, high; | Slight... Moderate..| Moderate..| Slight....- Severe.__.| Moderate..| Severe. 
Jacaranda 15 to 30 feet wide; fern- 
scuttfolia. like, light green foliage; 
lavender flower April to 
September; frost tender 
and occasional chlorosis. 
Orchid Tree Sunny sites; 15 feet high; | Slight-...- Moderate..| Moderate_.| Slight. _-. Severe..--| Moderate._| Severe. 
Bauhinia 10 to 20 fect wide; light 
variegata. green foliage; white flower 
anuary to April; frost 
tender; salts sensitive. 


See footnote at end of table. 
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Limitation of soils for plant growth! 


Common and | Characteristics of plantings 
botanical names 


Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 


Peach, flower- Sunny sites; 15 feet high; | Slight-.-._ Moderate__| Moderate..| Moderate._| Sevcre....]| Moderate__| Severe. 
ing 10 to 15 feet wide; green 
Prunus persica foliage; white flower in 
var. spring; susceptible to 
chlorosis, crown gall, and 
root rot. 
Plum, orna- Sunny sites; 20 feet high; | Slight__._. Slight...-. Moderate._| Slight-.-.~ Severe____| Slight_.__. Moderate. 
mental 10 to 15 feet wide; purple | 
Prunus sp. foliage; pink flower in 


spring; susceptible to 
chiorosis, crown gall, and 
Toot rot. 

Redbud Partially shady sites; 15 | Slight_.--- Moderate_.| Moderate..| Slight-.-_- Severe___--| Moderate_.| Severe. 
Cercia sp. feet high; 10 to 18 feet 
wide; red or yellow foliage 
in fall; red flower in 
spring; saltg sensitive. 
Chaste Tree Sunny sites; 15 feet high; | Slight__-_- Slight... -- Moderate_.| Slight..--- Moderate..} Slight----- Severe. 
Vitex ap. 15 to 20 feet wide; gray- 
green foliage; purple 
flower July to November. 


Ironwood Sunny sites; 15 to 20 feet | Slight._._- Moderate._| Moderate..) Slight_.--- Severe.__.| Moderate__) Severe. 
Olneya tesota, high; 10 to 20 feet wide; | 
ay-green foliage; purple | 
lower May to June; frost 
tender; sensitive to over- 
watering. 
Mesquite, Sunny sites; 10 to 20 feet | Slight-___- Slight._._- Slight-____ Slight..-.- Moderate__| Slight_---- Moderate. 
Screwbean high; 10 to 25 feet wide; | 
Prosopia gray-green foliage; ycllow | 
pubescens. flower May to ‘August; 
root borers. 
Mesquite, Sunny sites; 20 to 40 feet | Slight..... Slight..... Slight__._- Slight____- Moderate..} Slight_-_.- Moderate. 
Arizona high; 25'to 50 feet wide; | 
Prosopis oy-green foliage; yellow 
julrflora. lower April to June; root 
borers. 
Paloverde, Blue | Sunny sites; 10 to 30 feet Severe_...| Slight----- Moderate. 
Cercidium high; 15 to 40 feet wide; 
floridum. gray-green foliage; yellow 
flower March to “April; | 
root borers. | 
Paloverde, Sunny sites; 10 to 25 feet | Slight_____ Slight____. Slight.___. Slight_.__. Severe____| Slight....- Moderate. 
littleleaf high; 20 to 50 feet wide; 
Cercidium gray-green foliage; yellow 
microphyllum. ower April to May; root 
borers. 
Cypress, Arizona] Sunny sites; 30 to 40 feet | Slight._..- Moderate_.| Moderate..{ Moderate__| Severe. --.| Moderate__| Severe. 
Cupressus high; 15 to 30 feet wide; 
Artzonica. gray to green foliage; 
root rot and bark beetle. 
Lysiloma Sunny sites; 8 to 15 feet Moderate.-| Slight._._. Slight._.__ Severe__...| Moderate..| Severe. 
(featherbush) high; 12 to 18 feet wide; | 
Lysiloma | feathery green foliage; 
thornberi, frost tender. 
Acacia, sweet Sunny sites; 20 to 25 feet | Slight...__ Moderate.-} Slight.._.-| Slight.___- Severe... ._| Moderate.-| Severe. 
Acacia — high; 15 to 25 feet wide; 
farnesiana. feathery gray foliage; 
yellow flower April to 
eptember; frost tender. 


See footnote at end of table. 
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Common and 
botanical names 


Palmetto 
Sabal sp. 


Palm, California 
fan 
Washingtonia 


Silifera, 


Palm, Mexican 
fan 

Washingtonia 
robusta. 


Quadalupe palm. 


Mexican blue 
palm. 


Mediterranean 
fan palm. 


Pindo palm-__.-_. 


Queen palm....- 


Palm, Sago 
Cycag revoluta. 


Palm, Canary 
Island Date. 
Phoeniz 
canariensis. 
Palm, Date 
Phoenix 
dactylifera. 
Pigmy Date 
‘alm 
Phoenix 
roebelenii, 
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Characteristics of plantings 


Sunny sites; 6 to 80 feet 
high; 6 to 18 feet wide; 
greenfoliage; white flower. 

Sunny sites; 10 to 60 feet 
high; 15 to 25 feet wide; 
green foliage; white 
flower; susceptible to bed 
rot. and occasionally to 
nematodes, 

Sunny sites; 80 to 100 fect 
high; 15 to 25 feet wide; 

een foliage; white 
lower; susceptible to bed 
rot and oceasionally to 
nematodes. 

Sunny sites; 40 feet 

high; 6 to 8 feet wide; 

light green foliage; white 
flower, 

Sunny sites; 40 feet high; 
6 to 8 feet wide; silvery 
bluc foliage; creamy 
white flower. 

Sunny sites; 15 to 20 feet 
high; 5 to 15 feet wide; 
green foliage; white 
flower. 


FAN-TYPE PALMS (ROOT DEPTH 1 TO 4 FEET) 


Limitation of soils for plant growth! 


Group 1 | Group 2 Group 3 Group 4 
| 


Slight__--- Moderate.-| Moderate__| Slight__-.- 
Slight-.-.- Slight... Moderate_-| Slight.-._. 
Slight.___- Slight._-.- Moderate__| Slight._~-- 
Slight_._-. Moderate..| Moderate..| Slight_...- 
Slight... -- Moderate..| Moderate..| Slight-.--- 
Slight._-.- Moderate..| Moderate...) Slight. -._. 


PINNATE OR FEATHER PALMS (ROOT DEPTH 1 TO 3 FEET) 
ve oe eee emma 


Partially shady sites; 10 to 
20 feet high; 10 to 25 feet 
wide; gray-green arching 
foliage; white flower; 
frost tender. 

Sunny sites; 35 to 45 feet 
high; 15 to 30 feet wide; 
weeping light green foli- 
age; white flower; frost 
tender; susceptible to 
chlorosis and bud rot. 

Partially shady sites; 8 to 
15 fect high; 15 to 30 feet. 
wide; light green foliage; 
white flower; semi-frost 
tender. 

Sunny sites; 35 to 40 feet 
high; 30 feet wide; green 
foliage; white flower. 


Sunny sites; 40 feet high; 
80 feet wide; green foli- 
age; white flower. 

Sunny sites; 6 to 8 feet 

high; 6 to 10 feet wide; 

lant green foliage; white 
flower; frost tender; sus- 
ceptible to chlorosis. 


See footnote at end of table. 


Slight... Moderate._i Moderate..| Slight. 
Slight._._. Moderate..| Moderate..| Slight 
Slight__.._| Slight-._-. Moderate..| Slight. 
Slight...-- Slight....- Moderate..| Slight. 
Slight-.--. Slight_.-.- Moderate._| Slight_.-_- 
Slight... Moderate_.| Moderate..| Slight. 


Group 5 


Severe. .-. 


Moderate__ 


Maderate.. 


Severe__-- 


Severe.__- 


Severo. -_. 


Severe... -. 


Severe... .. 


Severe_--. 


Moderate... 


Moderate. 


Severe. _- 


Group 6 


Modcrate.. 


Slight... 


Moderate... 


Moderate._| 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Group 7 
Severe. 


Moderate. 


Severe. 


Severe. 


Severe. 


Moderate. 


Severe. 


Severe. 


Moderate. 


Moderate. 


Moderate. 


Moderate, 
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GrouND COVER (ROOT DEPTH 1 TO 3 FEET) 


Limitation of soils for plant growth! 
Common and Characteristics of plantings a, 
botanical names | 


Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
{ : 


Fern Asparagus | Partially to fully shady; 4 | Slight__-_. Moderate__| Moderate_.| Stight---.- Severe....) Moderate_.| Moderate. 
Asparagus to 1 foot high; 1 to 3 feet | | 
densiflorus wide; light green foliage; | | 
var. pink flower in spring; sus- 
‘Springeri’ ceptible to — chlorosis; | 
semi-frost tender. | 
Gazania Sunny sites; 4% to 1 foot | Slight._.-- Slight__.-. Slight_-.-- Moderate..| Severe_--.] Slight.._._| Moderate. 
Gazania sp. high; 6 inches to 1 foot | 
wide; green foliage; 
multicolored flower April 
to June. 
Ivy, Algerian Shady sites; 4% to 1 foot | Slight___-- Moderate..) Moderate..| Moderate_.| Severe. ..-; Moderate__| Moderate. 
Hedera high; 6 to 12 feet wide; 
canariensis, evergreen foliage; suscep- | 


tible to root rot; sensi- 
tive to overwatering; 


seale, 
Ivy, English | Shady sites; 4% to 1 foot | Slight__.-- Slight._-.- Slight. ._.- Slight_---. Severe___-| Slight.---- Moderate. 
Hedera helix. high; 6 to 12 fect wide; 


evergreen foliage; suscep- 
tible to occasional root 


rot. 
Tce plant Partially shady to sunny; | Slight..-_- Moderate_.| Moderate..} Moderate.) Severe..--] Moderate..| Moderate. 
Malephora sp. ¥% to 4 ineh high; 6 inches 


to 1 foot wide; gray to 
blue-green foliage; purple 
flower April to June; 
susceptible to nematodes 
and root rot. 


Lippia Sunny to semishady sites; | Slight._--- Slight...-- Slight._--- Moderate_-./ Moderute_.| Slight._.-- Moderate. 
Phyla 4% to 1 foot high; green 
nodiflora. foliage; lilac flower 
spring to fall; crown gall; 
nematodes. 
Lantana Sunny sites; 4% to 1 foot | Slight..--- Slight..-.-] Slight._.-- Moderate..| Moderate..| Moderate_.|. Moderate. 
Lantana high; 3 to 6 feet wide; 
montevidensis. greon foliage; lavender 


flower March to October; } 
frost tender; nematodes. | 


Honeysuckle, Sunny sites; 1 to 14 feet | Slight-.-._ | Moderate..| Moderate../ Mederate..| Severe_..-| Moderate..) Moderate. 
Halls | high; 4 to 8 feet wide; 
Lontcera grcen foliage; yellow | 
japonica var. flower in spring; suscep- | | 
‘Halliana’. | tible to chlorosis and root 
| rot. 
African Daisy, Sunny sites; 4% to 1 foot | Slight..--- Slight. __-- Moderate..) Slight---.- Severe...) Slight-..-- Moderate. 
Trailing high; 4 to 6 feet wide; 
Osteospermum | green foliage; lilac flower 
fruitcosum. November to March. | 
Cinquefoil, Sunny or shady sites; 4 to | Slight._.-- | Slight__--- Moderate_..| Moderate_.| Moderate..] Slight..--- Moderate. 
Spring | % foot high; 6 inches to | 
Potentilla verna. | 14 feet wide; light green 
foliage; yellow flower | 
spring to summer; sus- | 
| ceptible to root rot. 
Rosemary, Sunny sites; 2 feet high; | Slight__..- Slight.__-- Moderate..| Modcrate..| Moderate_.| Slight----- Moderate. 
Dwarf 2 to 4 fect wide; gray- | 
Rosemarinus green foliage; lavender 
officinalis var. | flower winter to spring; 
‘Prostratus’. phytophthora; Texas root | 
rot. | 
Verbena Sunny sites; % to 1 foot | Slight.._-- ) Slight _.--] Slight._..- Moderate..| Moderate_.} Slight _--- Moderate. 
Verbena high; 6 inches to 14 fect 
peruviana. wide; green foliage 


multicolored flower in 
summer; leaf hoppers 
and nematodes. ' 


See footnote at end of table. 
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Grounp coveErR—Continued 


Limitation of soils for plant growth?! 
Common and | Characteristics of plantings 
botanical names ij 
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 
Periwinkle Partially shady sites; 4 to | Slight-.-.- Moderate.-_| Moderate-.| Slight... -- | Moderate..| Moderate..) Moderate. 
Vinca major. 2 feet high; 3 to 6 feet 
wide; green foliage; lav- 
ender flower spring and 
summer; susceptible to 
chlorosis. j 
Star Jasmine Partially shady sites; 4 to | Slight..-..| Slight...-- Moderate..| Moderate..| Moderate_.| Slight-_..- Moderate. 
Trachelo- 1 feet high; 3 to 6 feet 
spermum wide; green foliage in 
jasminotdes. spring; white flower in 
spring; nematodes, acca- 
sional root rot. | 
Lavender-cotton | Sunny sites; 1 to 2feet high; | Slight....-| Moderate..] Modernte..| Moderate__, Moderate-- Moderate..; Moderate. 
Santolina 1 to 3 feet wide; gray foli- 
chamaecy- age; yellow flower in sume | | 
pariasus mer}; root rot. 


a ITE 


' Slight—little modification of the site needed for growth of climatically adapted species. 
Moderatc—some modification of the site is necessary for growth of other than recommended plants. 
Severe—-extensive modification of the site is necessary to grow other than the recommended plants. 


removed. Some soils are compacted by heavy equipment 
during construction, or they have a plowpan heamuse they 
were farmed. These layers must be loosened. In some 
places deep excavations have been made and have not 
properly settled. Sevoral deep irrigations are needed in 
these places. A tree well 2 to 4 inches deep around the 
plant can be used for irrigating. 

The horticultural groups in Maricopa County, Central 
Part, are described in the paragraphs that follow. 


HORTICULTURAL GROUP t 


Soils in this group are deep sandy loams to clay loams. 
They have no visible lime within a depth of 40 inches, and 
they are relatively free of salts and alkali, They have few 
limitations. 

One inch of water in the tree well wets the soil to a 
depth of 5 to 9 inches. One inch of water applied in the 
tree well 6 to 12 times wets the soil to a depth of 5 feet. 
At field cupacliy the water available is adequate to 
supply mature plants for about 20 to 25 days in summer 
and 25 to 30 days in winter. Nitrogen fertilizer should be 
werlied in the irrigation water two or three times during 
the year. 


HORTICULTURAL GROUP 2 

Soils in this group are deep sandy loams to clay loams. 
They have concentrations of lime at a depth rangin 
from 14 to 30 inches and are relatively free of salts an 
alkali. 

Plants susceptible to chlorosis tend to be chlorotic 
when they mature in these soils. Iron and phosphorus are 
tied up in the lower layers because the concentration of 
lime is high. Iron in the form of chelate should be sprayed 
on chlorotic plants as needed, and phosphorus should be 
worked into the soil as deeply as possible three or four 
times a year. Nitrogen should be applied in the irrigation 
water two to four times a year. 


One inch of water applied in the tree well wets the soil 
to a depth of 6 to 9 inches. One inch of water applied in 
the tree well 6 to 12 times wets the soil to a depth of 5 
feot. At field capacity, the water available is adequate to 
supply mature plants for about 12 to 18 days in summer 
and 18 to 25 days in winter. 


HORTICULTURAL GROUP 3 


Soils in this group are deep. They have a surface layer 
of loam to clay and clay lower ‘ayers. Water moves 
slowly downward through most of these soils. The soils 
are easily waterlogged. Some are more than 50 a 
gravel. Some contain excessive amounts of saline or 
alkali salts or both. Others are relatively salt free. 

Some alkali or saline-alkali soils in this group benefit 
from applications of soil amendments. Sulfur, for example, 
increases the infiltration rate of irrigation water and 
increases and aids in the removal of salts. Phosphorus 
is beneficial for some plants. It should be applied as 
deeply in the soil as possible. Nitrogen should be applied 
in the irrigation water two to four times during the year, 
depending on the type of plant growth. 

One inch of water in the tree well wets the soil to a depth 
of 5 to 8 inches. One inch of water applied in the treo 
well 7 to 12 times a year wets the soil to a depth of 5 
feet. At field capacity, the water available is adequate to 
supply mature plants for about 12 to 15 days in summer 
and 16 to 25 days in winter. These soils should not be 
overirrigated because waterlogging and lack of air make 
plants chlorotic. 


HORTICULTURAL GROUP 4 
Most soils in this group have a surface layer of loamy 
sand to clay loam and are underlain by sand at a depth 
of 12 to 34 inches. Some, however, have a surface layer 
of sandy loam that is underlain by very gravelly sand 
at a depth of about 5 inches. All the soils have limited 
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available water capacity. They are relatively free of salts 
and alkali and do not contain visible lime. 

Nitrogen should be applied in the irrigation water 
five to six times a year. Phosphorus should be applied 
two or three times a year and mixed into the soil as deeply 
as possible. Mixing manure, straw, or peat moss with the 
soil improves water capacity. 

One inch of water applied in the tree well four to eight 
times a year wets the soil to a depth of 5 feet. At field 
capacity, the water available is adequate to supply 
mature trees or shrubs for about 7 to 10 days in summer 
and 10 to 15 days in winter. 


HORTICULTURAL GROUP 5 


Soils in this group are deep sandy-loams to clay loams. 
They contain excessive amounts of saline or alkali salts 
or both. Some contain visible lime at a depth of Jess than 
12 inches. 

Unless these soils are reclaimed, only salt-tolerant 
species grow. Soil amendments help in reclaiming the 
soil. They should be mixed as deeply as possible, and 
several deep leachings with water should follow. In some 
areas, several years are needed to reclaim the soil before 
any but salt-tolerant species succeed, 

One inch of water applied in the tree well 6 to 12 times 
a year wets the soil to a depth of 5 feet. The water avail- 
able at field capacity is adequate to supply mature plants 
for about 7 to 12 days in summer and 12 to 18 days in 
winter. Some water in these soils is not available to 
plants because the salt content is high. Overirrigation 
makes some of the soils waterlogged. 


HORTICULTURAL GROUP 6 


Soils in this group are deep. They have a surface layer 
of sandy loam to gravelly loam and lower layers of 
sravelly loam to’ very gravelly loam. All contain visible 
lime at a depth of 7 to 30 inches, but are relatively free 
of salts and alkali. 

Mature plants that are susceptible to chlorosis tend 
to be chlorotic on these soils. Iron and phosphorus are 
tied up in the lower layers because the concentration of 
lime is high. Iron in the form of chelate should be sprayed 
on the chlorotic plants as needed, and small amounts 
of phosphorus should be mixed into the soils as deeply 
as possible four ‘or five times a year. Nitrogen should 
be applied in the irrigation water three or four times a 
year, Manure or peat applications are beneficial if it is 
possible to work them into the soil. 

One inch of water applied in the tree well three to 
four times wets some of these soils to a depth of 5 feet. 
At field capacity in these soils, the water available is 
adequate to supply mature plants about 5 to 7 days in 
the summer and 8 to 10 days in the winter. The other 
soils in this group require 1 inch of water applied in 
the tree well five to seven times to wet them to a depth 
of 5 feet. At field capacity, the water available is adequate 
to supply mature plants for about 7 to 12 days in summer 
and 12 to 18 days in winter. 


HORTICULTURAL GROUP 7 


Soils in this one are shallow to moderately deep. The: 
are loams to clay loams underlain by a hardpan or bed- 
rock at a depth ranging from 10 to 39 inches. Some of the 
soils are strongly alkaline and have the same needs as 
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soils in horticultural group 5. Water moves through the 
soils at a moderate or slow rate, but is stopped by the 
hardpan. Roots cannot penetrate the hardpan or bedrock. 

The hardpan can be broken up or removed by blasting 
or heavy equipment. Adding topsoil, however, is a more 
practical method of increasing rooting depth. 

One inch of water applied to the tree well one to two 
times wets some of these soils. At field capacity in these 
soils, the water available is adequate to supply mature 
plants about 4 to 7 days in summer and 7 to 10 days in 
winter. The other soils in this group require 1 inch of 
water applied in the tree well three to eight times to wet 
them thoroughly. At field capacity in these soils, water 
available is adequate to supply mature plants for about 
8 to 12 days in summer and 12 to 15 days in winter. Over- 
irrigation waterlogs the soils and makes plants chlorotic. 

The high content of lime causes iron chlorosis in ma- 
ture, susceptible plants, and iron in the form of chelate is 
needed. Small amounts of phosphorus should be worked 
into the soils as deeply as possible two to three times a 
year. Nitrogen should be applied in the irrigation water 
four or five times during the year. 


Formation and Classification of Soils 


This section describes the factors that affect the forma- 
tion of soils in Maricopa County, Central Part, and ex- 
plains the major processes of soil formation. It also 
defines the current system of classification and classifies 
the soils according to that system. 


Factors of Soil Formation 


Soils differ according to differences in the factors that 
govern their formation. These factors are relief or topog- 
raphy, climate, organisms, parent material, and time. 
Regional differences in soils usually reflect differences in 
climate and vegetation, but local differences are more often 
caused by differences in topography, parent material, and 
time. The influence of each soil-forming factor on the soils 
of the survey area is summarized on the pages that follow. 


Parent material 


Parent material is the weathered rock or unconsolidated 
material in which soil forms. The hardness, grain size, 
and porosity of the parent material and its content of 
adtheratle material greatly influence the formation of the 
soil. The two main sources of parent material in Maricopa 
County, Central. Part, are alluvium and hard bedrock. 
Most of the soils are derived from alluvium, which, in turn, 
is derived from a variety of sources and from peologie 
materials of several different ages. Soils in the center of the 
intermontane valleys are generally very mixed and are 
derived from both peal and distant sources. Most of the 
material has been transported into these areas Se ah 
streams, such as the Gila, Salt, Agua Fria, and Hassay- 
ampa Rivers. Smaller amounts of sediment are derived 
locally from tributaries of these streams that originate 
in the mountains nearby. 

In general, there are two ages of surfaces in the area. 
Mohall, Tremant, Laveen, and Coolidge soils, for example, 
are on the older surfaces, and Avondale, Gilman, and Glen- 
bar soils are on the younger surfaces. In some areas, soils 
of the older surface are being eroded and sediment is 
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deposited on the younger surface. In other areas, soils of 
ounger surface are being eroded and sediment. is 
deposited on the older surface. Trix and Estrella, soils 
formed in such areas. The parent material of the 
soils on both surfaces is essentially the same, mainly 
granite-gneiss, schist, andesite, rhyolite, granite, basalt, 
and limestone. 

Material on the alluvial fans has been transported by 
ephemeral streams from the nearby mountains. Near the 
base of mountains are some very old surfaces on which 
Ebon, Pinamt, and Pinal soils formed. In some of these 
areas ephemeral streams are entrenched 10 to 20 fect, 
leaving stable surfaces and contributing minor amounts 
of sediment to the alluvial fans below, Mature soils, such 
as the Ebon and Pinamt soils, formed mainly at the base of 
the granite-gneiss mountains. Pinal soils, for example, 
are at the base of the granite-gneiss, basalt, welded tuff, 
schist, and andesite mountains. In many areas, these very 
old surfaces have been stripped awny or buried and 
surfaces of a moderate age ocour directly at the base of 
the mountain. Gunsight, Rillito, and Coolidge soils are 
on these surfaces, Immediately below are very young 
surfaces and the Antho and Carrizo soils, The parent 
material of all soils on alluvual fans reflects the mountains 
above and is dominantly granitic. In many areas, the 
very young alluvial fans are encroaching on older surfaces 
of the valley plain below. Valencia soils formed in this 
manner. 

Soils on the mountains are forming in material 
weathered in place from hard bedrock, including grunite- 
gneiss, basalt, granite, schist, welded tuff, andesite, and 
rhyolite. 

Wind transported silt is a minor but important source of 
soil material for all soils in the area. This material is soon 
reworked by water and incorporated into alluvial deposit. 


Climate 


Climate is a very important factor in the soil-forming 
process in the Maricopa County, Central Part. The present 
climate is warm, arid, and semi-arid continental. Rainfall 
is low, and temperatures are high. Soil temperature 
readings indicate that the soils are in a hyperthermic 
family. Enough moisture is available for the weathering of 
minerals and the formation of silicate clays, but is not 
sufficient to rapidly move carbonates and clay into the 
subsoil. Climate in the past 10,000 years is believed to 
have been much more humid than the present (2). Many 
soils that have a B horizon, such as Mohall, Tucson, 
Ebon, Tremant, and Pinamt soils, are believed to have 
formed then. As the climate became drier, carbonates were 
lonched less deeply, and many of the B horizons that were 
probably once free of lime are now calcareous within a 
fow inches of the surface. Several of the more stable areas, 
such as those under a desert. pavement, have a miniature 
profile in the upper 3 to 4 inches of the soil. ‘This profile is in 
an ABC horizon sequence and may be the type of profile 
that is forming under the present climate. 


Relief 

Relief, or lay of the land, influences soil formation 
through its effect on moisture, temperature, and erosion. 
Most of the area is characterized by broad, featurcloss 
valleys that range from 750 to 1,350 feet in elevation and 
are bounded by north-oriented mountain ranges 900 to 
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3,700 feet high. The four general landforms in the area 
are the mountains and low hills, the alluvial fans at the 
base of mountains, the valley plains in the center of 
valleys, and the low stream terraces and flood plains that 
are in or adjacent to major stream channels of the aren. 

Erosion has been very active. The mountains and some 
alluvial fans are steep and are the most active, Antho 
and Carrizo soils do not have well-defined horizons because 
they are on gently sloping alluvial fans that receive 
deposition during every major storm. Shape of the slope 
is also important. Convex-shaped slopes are more subject 
to erosion, produce more runoff, and are less deeply 
leached of lime than flatter slopes. Rillito, Gunsight, and 
Perryville soils are on alluvial fans that have a convex 
surface. Vecont and Beardsley soils are in concave swales 
that receive additional moisture and sediment during 
major storms, As a result of air drainage, air temperatures 
in winter are wbout 5° warmer on the alluvial fans than 
on the lower valicy plains. 

Aspect has had littte effect on soil formation in this 
area except for x few mountain ranges. Soils on some 
mountains are slightly deeper on the north-and cast- 
facing slopes because rainfall is more effective, tempera- 
tures are cooler, plants are more numerous, and some 
silts are wind deposited there. 


Organisms 


The effect, of plants, animals, and men is important 
in soil formation. 

The hot, dry climate of the area inhibits plant growth, 
and the organic-matter content of most soils is only 0.1 
to 0.5 percent before irrigation. ‘The high temperature and 
lack of moisture favor rapid oxidation and destroy organic 
matter as fast as it accumulates. The kind of plants that 
grow in a particular place depend on the microrelief 
and the moisture available. Scattered mesquite, puloverde, 
and ironwood trees are along narrow drainageways. 
Creosotebush and cactus grow on the drier sites. ‘he 
root systems of these plants provide little organic matter. 
Grass grows in swales where runoff concentrates and the 
content of organic matter is somewhat higher, but seldom 
is more than 0.5 percent. 

Rodents and reptiles are important soil-forming factors. 
In some areas they have physically mixed the soil and 
destroyed soil horizons. In others they bring lime to the 
surface, which inhibits formation of soil horizons. 

Man has had a strong influence on soi! formation. Vast 
populations of plants grew in irrigated areas where pre- 
viously the plant cover had been sparse. The content of 
organic matter increased to about 1 percent, or in a few 
soils to nearly £.5 percent. Bacterial activity increased 
eo Same soils received large applications of manure. 
Some that had previously had large concentrations of 
salt, were reclaimed or partly reclaimed. Some that were 
relatively free of salts received additions of salts from low- 
quality irrigation water, Nearly all soils in the area have 
been leveled to some degree. The surface and occasionally 
the subsoil of some soils have been removed and deposited 
on other soils. Muddy irrigation water has deposited 
large amounts of silt, clay, and organic matter over large 
areas. ‘The surface lnyer of these soils is now clay or cluy 
loam and is more than 1 percent organic matter. Acccler- 
ated erosion in some desert areas has resulted from over- 
grazing, roadbuilding, and the diversion of stream channels. 
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Time 

Soils of the area range from very young to very old. 
The kind of horizon and the degree of profile formation 
depend in part on how long the surface has remained 
stable, or how long the soil-forming processes have been 
active. 

Soils in stream channels, flood plains, and low stream 
channels are very young. They receive fresh sediment 
during periodic flooding, and well-defined horizons have 
not had time to form. Some organic matter has accum- 
ulated to form an Al horizon, but no further differentia- 
tion of horizons has taken place. Before irrigation, the 
soil profile is noneffervescent to slightly effervescent. No 
filaments of lime and no lime coatings on coarse fragments 
occur. Brios, Vint, and Carrizo soils are examples. They 
are probably no more than a few hundred years old. 

Soils on valley plains are of several ages. Gilman, Antho, 
and Glenbar, which are some of the younger soils, oc- 
casionally receive additions of sediment and have not 
had time for well-defined horizons to form. A few filaments 
of lime are in the lower layers. These soils probably range 
from a few hundred to about 1,000 years in age. Also on 
valley plains are soils that have well-formed profiles, 
such as Mohall, Tremant, Tucson, and Laveen soils. 
Mohall, Tremant, and Tucson soils have a B horizon 
that is weak to moderate in structure. They are underlain 
by a well-defined calcic horizon that has few to common 
lime concretions. Laveen soils have a well-defined calcic 
horizon and common to many lime concretions, The age 
of these soils ranges from about 7,000 years to late 
Pleistocene. 

Soils on alluvial fans. are of three general ages. At the 
base of some mountains are remnants of some very old 
surfaces where Ebon, Pinamt, and Pinal soils formed. 
Ebon and Pinamt soils have a well-defined textural and 
structural B horizon and are fairly well leached of lime. 
Pinal soils have 2 well-defined duripan that has a laminar 
layer over a plugged horizon. Soils on this surface date to 
mid-Pleistocene. Below this surface are Rillito, Gunsight, 
and Perryville soils. They have a well-defined calcic 
horizon and few to many lime concretions. They prob- 
ably range from 7,000 years to late Pleistocene in age. 
Antho and Carrizo soils are at the lower ends of alluvial 
fans and are in or adjacent, to ephemeral streams. They 
receive periodic additions of sediment from flooding and 
have not had time to form well-defined horizons. They 
have a few filaments of lime in the lower horizons. They 
range frem a few hundred. years to about 800 years in 
age. 


Classification 


_ Soils are classified so that we can more easily remember 
significant characteristics, Classification enables us to 
assemble knowledge about the soils, to see their relation- 
ship to one another and to the whole environment, and 
to develop principles that help us to understand their 
behavior and their response to manipulation. First 
through classification, and then through use of soil maps, 
we can apply our knowledge of soils to specific fields and 
other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
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and woodlands; in developing rural areas; in engineering 
work; and in many other ways. Soils are placed in broad 
classes to facilitate study and comparison in large areas, 
such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
readers interested in developments of the current system 
should search the latest literature available (4, 6). 

The current system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series, In 
this system the differentiae used as a basis for classifica- 
tion are soil properties that can be observed in the field, 
or that can be inferred from observable field soil properties 
or from combined data of soil science and other disciplines. 
The properties selected for the higher categories are the 
result of soil genesis or affect soil genesis. In table 9 
the soil series of Maricopa County, Central Part, are 
classified according to the current system. Classes of the 
current system are defined briefly in the following 
paragraphs. 

Orper.—Ten soil orders are recognized, The differ- 
entiae for the orders are based on the kind and degree of 
the dominant sets of soil-forming processes that have been 
active. Each order is named with a word of three or four 
syllables ending in sol (Ent-i-sol). 

Susorper.—Each order is divided into suborders that 
are based primarily on properties that influence soil genesis 
and that are important to plant growth or were selected 
to reflect what seemed to be the most important variables 
within the orders. The names of suborders have two syl- 
lables. The last syllable indicates the order. An example is 
Argid (Arg, modified from Argillic horizon, and id, from 
Aridisol). 

Great Group.—Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons, soil 
moisture, and temperature regimes and in base status. 
The names of great groups consist of the name of the sub- 
order and a prefix that suggests something about the 
properties of the soil. An example is Haplargid (Hapl, 
meaning simple horizons, arg, modified from Argillic hori- 
zon, and id, from Aridisols). 

Suncrovr.—Each great group is divided into sub- 
groups, one representing the central (typic) segment of 
the group, and others called intergrades that have proper- 
ties of the group and also one or more properties of another 
great group, suborder, or order. Subgroups may also be 
made in those instances where soil properties intergrade 
outside of the range of any other great group, suborder, 
or order. The names of subgroups are derived by placing 
one or more adjectives before the name of the great group. 
An example is Typic Haplargids (a typical Haplargid). 

Fariy.—Soil families are established within a sub- 
group primarily on the basis of properties important to 
the growth of plants or on the behavior of soils when used 
for engineering. Among the properties considered are tex- 
ture, mineral composition, reaction, soil temperature, 
permeability, thickness of horizons, and consistence. A 
family name consists of a series of adjectives preceding the 
subgroup name. The adjectives are the class names for 
texture and mineralogy, for example, that are used as 
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Tapup 9.—Soil series classified according to the current system of classification } 


Series Family 


Coarse-loamy over sandy or sandy-skeletal, mixed, 
(calcareous), hyperthermic. 
Coarse-loamy, mixed, (calcareous), hyperthermic-. _.-.. 
Fine-loamy over sandy or sandy-skeletal, mixed, 
(calcareous), hyperthermic. 
Fine-loamy, mixed, (calcareous), hyperthermic__ 
Fine, mixed, hyperthermic -- 
Sandy, mixed, hyperthermic- ._ 
Sandy-skeletal, mixed, hyperthermi 
Fine-loamy, mixed, hyperthermic___. 
Clayey over loamy, mixed, hyperthermic 
Loamy-skeletal, mixed, hyperthermic_ 
Coarse-loamy, mixed, hyperthermic-- 
Clayey-skeletal, mixed, hyperthermic- _- 
Fine-loamy, mixed, (calcareous), hypertherm: 
Loamy-skeletal, mixed, hyperthermic_-_--__- 
Fine, montmorillonitic, (calcareous), hypertheri 
Coarse-loamy, mixed, (calearcous), hyperthermic 
Fine-silty, mixed, (calcareous), hyperthermic. 
Loamy-skeletal, mixed, hyperthermic - -- ~~ 
Fine-loamy, mixed, hyperthermic-- 
Fine-loamy, mixed, hyperthermic. 
Coarse-loamy, mixed, hyperthermic....-.- oe 
Coarse-loamy over sandy or sandy-skeletal, mixed, 
{calcareous), hyperthermic. 
Fine-loamy, mixed, hyperthermic 
Coarse-loamy, carbonatic, hyperthermi 
Coarse-loamy, mixed, hyperthermic_. 
Loamy-skeletal, mixed, hypertherm 
Coarse-loamy, mixed, hyperthermic 
Fine-loamy, mixed, hyperthermic_- 
Coarse-loamy, mixed, hyperthermic. 
Fine-loamy, mixed, hyperthermic-_-- 
Finc-loamy, mixed, (calcareous), hyperthermic_ 
Fine-loamy, mixed, hyperthermic__.--------- 
Coarse-loamy, mixed, (calcareous), hyperthermic 
Fine, mixed, hyperthermic__ 
Sandy, mixed, hyperthermic 
Fine-loamy, mixed, hyperthermi 


Subgroup Order 
Typic Torrifluvents-- Entisols, 
Typic Torrifluvents Entisols. 
Typic Torrifluvents-_ Entisols. 
Typic Torrifluvents.__. Entisols. 
Typic Durargids- -| Aridisols. 
Typic Torrifluvents_ -| Entisols. 
Typic Torriorthents -| Entisols. 
Typie Natargids-_. -| Aridisols. 
Typic Torrifluvents_ -| Entisols. 
Typie Durorthids. Aridisols. 
Typic Calciorthids. Aridisols. 
Typic Haplargids- Aridisols. 
‘ypic Torrifluvents_. Entisols. 
Lithic Haplargids__- Aridisols, 
Vertic Torrifluvents. Entisols. 
Typie Torrifluvents_ Entisols. 
Typic Torrifluvent Entisols. 
Typic Calciorthids Aridisols. 
Typic Haplargids.. Aridisols. 
Typic Durargids__ Aridisols. 
Typic Calciorthids Aridisols. 
Typic Torrifluvents_ Entisols. 
Typic Haplargids--- Aridisols. 
Tybie Caleiorthids Aridisols. 
Typic Durorthids. Aridisols. 
Typic Haplargids- Aridisols. 
Typic Calciorthids Aridisols. 
Typie Durargids__ Aridisols. 
Entice Durorthids. Aridisols. 
Typic Haplargids_ --| Aridisols. 
Typic Torrifluvents. .-| Entisols. 
Typic Haplargids-.. Aridisols. 
Typic Torrifluvents_ Entisols. 
Typic Haplargids--- Aridisols. 
Typic Torrifluvents. Entisols. 
Typie Calciorthids. Aridisols. 


' Placement of some soil series in the current system of classification, particularly in families, can change as more precise information 


becomes available. Soils classified as of March 1973. 


family differentiae. An example is the fine-loamy, mixed, 
hyperthermic family of Typic Haplargids. 

Two soil orders are represented in the survey area— 
Aridisols and Entisols. 

Aridisols in this area probably formed in a moister and 
cooler climate than that of the present. No water is 


have a calcic horizon. Mohall soils are examples. 
Except for Gachado soils, all soils of this great 
group are in a typic suborder. Gachado soils 
are underlain by bedrock at a depth of less 
than 50 centimeters and are classified as Lithic 
Haplaergids. 


available in any part of the moisture-control section more Orthids in this area have no argillic or natric horizon, 
than 50 percent of the year. Aridisols have a light-colored but have a calcic horizon or a duripan within a depth 
surface layer that is less than 1 percent organic matter. of 1 meter. Two great groups of orthids, Durorthids 
Two suborders, argids and orthids, are in the Aridisol and Calciorthids, are in the survey area. 


order. 

Argids have an argillic or a natric horizon, and in 
laces have a calcic horizon or a duripan. The argids 
in the survey area are classified in three great groups— 

Durargids, Natrargids, and Haplargids. 
Durargids have a duripan below the argillic hori- 
zon. Beardsley soils are coma All soils in this 

great group are in a typic suborder. 
Natrargids have a natric horizon that generally 
is more than 15 percent exchangeable sodium. 
Casa Grande soils are examples. All soils in this 

great group are in a typic suborder. 


Durorthids have a platy or massive duripan 
within a depth of 1 meter and lack a cambic 
horizon. Pinal soils are Typic Durorthids that 
have an indurated duripan. Toltee soila are 
Entic Durorthids that have a weakly cemented 
to strongly cemented duripan. Calciorthids 
have a calcic horizon within a depth of 1 meter 
and are calcareous above the calcie horizon 
after the upper 18 centimeters are mixed. 
They have no duripan within a depth of 1 
meter. All soils in this great group are in a typic 
subgroup. 


aplargids have an argillic horizon and lack Fntisols in this area are too young to have diagnostic 
a duripan or © natric horizon. They generally horizons. They have a light-colored surface layer that is 
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less than 1 percent organic matter. They are on valley 
plains, alluvial fans, stream terraces, and flood plains 
that receive periodic depositions of fresh alluvium. 
Two suborders of Entisols, Orthents and Fluvents, are 
in the survey area. 

Orthents have an organie-carbon content that decreases 
with increasing depth and is less than 0.2 percent within 
a depth of 1.25 meters. Only one great group, Torrior- 
thents, is classified in this suborder. These soils have 
no water available in any part of the moisture-control 
section more than 50 percent of the time when the soil 
temperature at a depth of 50 centimeters is more than 
BC. Carrizo soils are examples of a Typic Torriorthent. 

Fluvents have an organic-carbon content that decreases 
irregularly with increasing depth. Only one great group, 
Torrifluvents, is classified in this suborder. These soil 
have no water available in the moisture-control section 
more than 50 percent of the time when the soil temperature 
at a depth of 50 centimeters is more than 5° C. All but 
Gadsden soils are in a typic suborder. Gilman and Estrella 
soils are examples. Gilman soils have no diagnostic horizon 
within a depth of 1 meter. Estrella soils have an argillic 
horizon within a depth of 1 meter, but it is a buried 
horizon. Gadsden soils are classified as Vertic Torrifluvents. 
They are clayey and unless irrigated, have deep cracks 
‘that remain open for more than 240 days during the year. 


Laboratory Analyses 


Results of the physical and chemical analyses of soils 
are shown in table 10. Data for Perryville and La Palma 
soils were taken from the site location for the series 
described in the section “Descriptions of the Soils.” 
Data for the remaining soils, although not based on the 
representative profile, represent the physica! and chemical 
properties typical of the series. Each profile was sampled 
in two or more areas, but the results were similar and data 
are given for only one profile. The methods of analyses 
are described in the following paragraphs: 

Sample preparation. All samples were air dried and the 
clods were broken up with a wooden rolling pin and 
screened through a 2-millimeter round-holed sieve. Coarse 
fragments larger than 2 millimeters were weighed to 
determine the gravel content and then discarded. 

Size class and diameter of. particles. Organic matter was 
destroyed by hydrogen peroxide and the sample was 
dispersed with sodium metaphosphate. The sand fraction 
was separated from the silt and clay by screening through 
a 300-mesh sieve. The sand fraction was further screened 
through a nest of sieves to determine individual sand 
‘fractions. Silt and clay were determined by the pipette 
‘method. 

Reaction. Soil reaction, expressed in pH value, was 
measured with a glass electrode pH meter at a 1:10 
water ratio and as a saturated paste. 

Cation exchange capacity. The sample was saturated 
and leached with an ammonium acetate solution. Water, 
granular zinc, and 1N NaOH were added to the sample 
and distilled into a 4 percent boric acid solution. The 
solution was then titrated with hydrochloric acid. 

Extractable cations. The sample was saturated and 
leached with ammonium acetate. The leachate was 
analyzed for calcium and magnesium by atomic adsorp- 
tion. Potassium and sodium were analyzed by flame 
photometry. 
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Exchangeable sodium. The percentage of exchangeable 
sodium, or the degree of saturation of the exchange 
complex with sodium, is a value derived by dividing the 
exchangeable sodium by the cation exchange capacity 
(NH,O Ac) and multiplying the result by 100. 

Electrical conductivity. An extract was drawn from a 
saturated paste. Conductivity of the saturation extract 
was determined by a conductivity bridge and conductivity 
cell. Readings were converted to mmbos/em after 
correcting to 25° C using a standard table. 

Organie carbon. The percent of organic carbon was 
determined by acid dichromate digestion and ferrous 
sulfate titration. 

Carbonate as CaCO. Calcium carbonate was determined 
by measurement of CO, gas given off from the acidification 
of samples with HCl. 

Bulk density oven dry. Values were obtained by collect- 
ing natural clods and dipping them in a solution of 
saran resin that had been dissolved in methyl ethyl 
ketone and measuring the displacement when a saran- 
coated clod was dipped in water. Corrections were made 
for coarse fragments greater than 2 millimeters. 

Water content, 4 bar. The determination was made 
using a pressure plate on natural clods coated with saran. 

ater content, 15 bar. The determination was made 
using a pressure membrane extraction on sieved samples. 


Additional Facts About the Area 


Tn this section the physiography, relief, and drainage of 
the survey area are described and a brief history of the 
irrigation and water supply is pee The farming of the 
area is described, and harvested acreages of the principal 
crops are listed. The section also includes a report on the 
climate of the survey area. 


Physiography, Relief, and Drainage 


Maricopa County, Central Part, is characterized by 
broad, featureless valleys between north-oriented moun- 
tain ranges. Elevations range from 750 to 1,350 feet in 
the valleys and from 900 to 3,700 feet in the mountains. 
All the valleys have a southward gradient except Rain- 
bow Valley, which has a northward gradient. . 

Drainage of the Salt River Valley mainly is provided 
by the Gila River and its Agua Fria and Salt River 
tributaries. Drainage of the Rainbow Valley mainly is 
Waterman Wash, which also flows into the Gila River. 
Harquahala Valley is drained by Centennial Wash. 
Exeept for a few areas between Buckeye and _ Gillespie 
Dam, the entire survey area is well drained. The water 
table in most areas is below a depth of 200 feet and 
dropping. 

The four general landforms in the area are valley 
plains; stream channels, flood plains, and low terraces; 
alluvial fans; and mountains and low hills. The valley 
plains appear to be level, but rise steadily with increasin, 
steepness from the axial trough toward the marginal 
mountains. Slope is less than 1 percent near the axial 
trough and approaches 9 or 10 percent near the 
mountains. 

Stream channels, flood plains, and low terraces are the 
lowest points on the landscape. They are in or adjacent 
to the major stream channels. Valley plains and the rem- 
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Soil 


Casa Grande fine sandy loam. --- 


Gilman loam.__._-_-.--------- 


Harqua gravelly loam._--_------ 


La Palma very fine sandy loam- -- 


Laveen loam.....-------------- 


Perryville gravelly joam_...-.--- 


Horizon 


B2tsa 
B8ltcasa 
B32tecasa 
B33tcasa 
Cleasa 
C2casa 
TiC3casa 
TIIC4sa, 


All 

Al2 

Bit 
B2tca 
B3tca 
Clea 
C2sicam 


IlCéca 
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Tasun 10.—Physical and chemical 


[A dashed line or no entry 


Size class and diameter of particles ! 


Depth Very Coarse | Medium] Fine Very Silt Clay | Gravel} 
coarse sand sand sand fine (0.5- (less (2-76 
sand (1.0- (0.5- (0.25- sand 0.002 than mm) 
(2.0- 0.5 0.25 0.10 (0.10- mm) 0.002 
1.0mm)| mm) mm) mm) | 0.5mm) mm) 
om Pa Pet Pet Pet Pet Pet Pet Pat 
0-7 5. 6 10.7 10.5 20. 5 22.1 26.0 4.6 1 
7-16 4.0 71 “1 14. 4 17,0 35, 3 15.1 2 
16-36 3.3 Tel 8.0 14.4 15,7 29. 8 21.7 2 
36-65 3.1 9.8 10.1 13,0 13.1 27.2 23.7 2 
65-92 Bae 5.4 7 13.9 18.3 36. 3 1B? |acececee 
92-130 19 6.0 7.6 13.2 18.3 38. 1 14.9 3 
130-165 7 4.8 12,4 33. 0 16.9 24.1 81 1 
| 
0-36 5.2 6.5 5.6 14,4 20.9 36. 8 10. 6 4 
36-51 5.8 5.3 4,8 14.6 21,4 37.9 10.3 3 
51-71 13 2.3 4.1 18, 3 23. 0 43. 6 U4 1 
71-91 14 1.9 2.5 10.8 23. 3 52.8 Mica [aioe cial 
91-109 15 2.7 4.3 16. 6 26. 3 41,0 7.6 1 
109-127 aca ubepiss oem, 2 
127H162: | a cerewe | soserdes (seine ce|sescsten|setenene|sceenceg]ienesece 1 
0-2. 5 2.8 77 18.0 50. 5 13.4 9 
2. 5-8 3.2 Tl 16. 5 43.0 17.5 30 
8-23 3.3 5.4 12, 4 26.1 37.0 32 
23-38 3.8 6.7 16.1 19, 2 25, 3 35 
38-48 5.0 9.8 21.1 20.5 16. 8 43 
48-76 3.0 51 20. 4 37.5 21,5 7 
76-99 4.0 6. 5 22,1 31.5 20.5 12 
99-122 5.7 7.3 24.8 23. 8 14,1 18 
122-152 7.3 4,1 3.9 9. 2 13. 0 59 
152-178 = =. a7 
0-4 3 .9 11 
4-12 2 +6 10 
12-19 al .6 8 
19-29 +5 :9 1.0 
29-46 7 a9 14 
46-68 18.2 7.8 3.4 
68-73) |eowsesec|naesceew[ecessece 
0-15 8 
15-38 9 
38-61 18 
61-96 12 
96-127 30 
127-213 15 
213-249 1 
0-23 5.4 7.3 4,4 9.7 15.8 39. 9 17.5 20 
23-41 72 5.8 3.4 7.2 12.7 43.8 19.9 35 
41-69 7.6 6.6 4,0 7.5 11.3 45.0 18. 1 43 
69-06 5.8 8,3 4.8 8.5 11.9 45.1 15.6 24 
96-142 is ~ 5 
142-165 |_ 4 
165-183 55 


1 Based on percent of soil less than 2 millimeters in diameter. 


2 Approximate values. 


nants of a few old stream terraces are at slightly higher 
elevations. They roughly parallel but are one-fourth to 
one-half mile from the major stream channels. Near the 
base of mountains are alluvial fans. They are generally 
at right angles to the valley plains. They are generally 


distinct where the ephemeral stream leaves the mountain, 
but lose their identity downslope where they coalesce, 
forming a single broad plain. Often the alluvial fan surface 
is a complex pattern of old and pe alluvium, The 


areas of old alluvium appear stable because the ephemeral 
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analysis of representative soils 


indicates no data is available] 


7 
Reaction Extractable cations (meq per Water 
100 g of soil) content Coeffi- 
Cation Ex- | Blectri- Bulk cient of 
exchange change- cal- | Organic ; Carbon-| density linear 
In 1:10 | capacity Cal- | Magne-| Potas-|Sodium| able | conduc-| carbon | ate as oven exten- 
j Satu- |] — soil (NH,OAc)| cium | sium | sium sodium | tivity 2 CaCO; dry 15 sibility 
rated | water ¥% Bar| Bar 
paste | suspen- 
sion 
mmhos per 
pH pH ‘meq per 1009 Pet emat!s Cc Pet Pet glee Pet Pet 
senewe|Scesecss 7.2 9.7 1.9 1.0 0.6 8 0, 42 0. 12 ‘T . 70 8.8 3.1 0. 002 
8.3 10.0 18.3 16. 9 2.7 16 9.3 48 2.25 14 6 1.63 | 17.7 7.3 O17 
8.4 10, 2 18. 0 13.9 1:8 .8 16.5 77 6.2 o1 8 1.76 | 15.9 9.0 + 025 
8.1 9.5 14.0 18.8 1% +5 17.6 60 16.9 seus csc 7 1,62 | 19.2 8.8 040 
8.3 . 9 . 6 132.8; 13 4 15.6 10 T.6 leccaseeuce 
8.7 1 4 12,2 14 3 12.9 17 6.5 020 
8.8 1 6 11.7 1.2 +2 8.7 5 3.9 015 
46 8 8 iat 4.9 008 
7.8 od .0 a) 5.9 - 008 
8.1 . 2 .6 6 5.6 , 007 
8.1 3 26 .8 6.) desceus seks 
8.1 4 4 .8 aT \scoassunce 
8.0 |. T4 017 
8.0 |- §, 2 ssessesaes 
8.4 . 9 5 4.6 17 9.0 012 
8.5 . 8 1. 8 6.8 17 10.7 O11 
7.7 6 8 4,8 1,2 12.9 025 
75 4 w1 2.8 7 9.3 008 
2.7 . 6 7 9.5 4 6.6 . 006 
7.6 8 1 Li 4 8.4 - 029 
7.7 . 6 5 9.8 4 7.6 - 035 
8.0 8 1 7.2 2 5.6 O15 
Pereeeri | eeee mee ie 8.5 lee 5.5 006 
B20) Joscecsee! 6.1 3 5.7 004 
Cre See 9.9 4 5.3 
ein Ler eer a5 -6 4.7 
8.6 9.9 9.9 3.5 5.0 
8.6 10,2 13. 2 10.5 8.8 
9.3 10.1 17.6 19.0 11.5 
94 10. 2 10.9 13.0 SeL 
a4 10. 2 4.6 5.7 3.1 
7.6 8.7 8.5 2.0 6.2 
7.9 9:0 8.7 -9 7.0 
7.9 9. 2 8.3 9 8.3 
19 9.1 8.1 1.0 9,2 
8.0 9,1 6.2 .6 84 
8.3 9.3 6.4 56 9.5 
8.4 9.5 11.0 6 9.7 
7.9 9.0 9.0 4 7.9 
8.1 9.2 6.8 9 8.8 
7.9 9. 2 7.3 7 8.8 
7.8 91 7.8 8 91 
weceleesczedleeaccss|seeenc/ > 8.8 
8.1 
5.9 
8 Based on whole soil. 
* Trace. 
streams in these areas have become deeply entrenched. Some places in the survey area could have been old 


The recent alluvium can occur at the foot of an older playas. One is near Luke Air Force Base, and the other 
entrenched fan. In places the alluvial fans are encroaching is in the southern part of the Harquahala Valley. Both 
on the valley plains. Some extend several miles from areas now have through-flowing drainage. The area near 
mountain fronts. Luke Air Force Base is underlain by a silica-lime cemented 
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hardpan. The area in the southern part of the Harquahale 
Valley is underlain by a highly mottled, highly stratified 
sediment, and the nearby hills show evidence of having 
been an old shoreline. 


History of Irrigation and Water Supply 


The white man was not the first to dig canals and irrigate 
the fields in Maricopa County, Central Part. Centuries 
before the first white settlers came, Indians farmed the 
area. These Indians, given the name ‘‘Hohokam,” sottled 
on the banks of the Gila River about 300 years before the 
birth of Christ. They depended upon periodic flooding to 
irrigate the fields, Around 700 to 900 A.D., the population 
shifted from the Gila to the Salt River, and for centuries 
that civilization flourished. Miles of canals were eee 
some 22 villages were constructed in the Salt’ River 
Valley. It is estimated that as much as 96,000 acres was 
under cultivation. 

The Indians grew a variety of crops, including corn, 
beans, melons, squash, and cotton. This civilization 
flourished for several hundred years before the Indians 
returned to the Gila River. The reason they left the 
Salt River isnot clear, but historians have suggested that it 
may have been the salts that built up in the soil, the 
waterlogged fields, the climatic change, or the continuing 
threat of raids by other Indians. By 1400 A.D. the Salt 
River Valley was completely abandoned. 

Irrigation by white settlers began about 1867. Crude 
diversion dams were constructed, and the first canal was 
completed in 1869. Barley, corn, sweet_potatoes, and 
pumpkins were among the first crops. The project ex- 
panded rapidly. In 1892, about 121,000 acres was cul- 
tivated in the Salt River Valley. Then a severe drought 
struck the area. Streamflow was erratic, ranging from 
small streams to enormous floods. The water flow at low 
stage was inadequate for cultivation, and the flow in 
excess of immediate needs was lost because storage 
facilities were not available. In 1902, Congress passed the 
Reclamation Act and built Roosevelt. Dam, which created 
storage and regulation of the Salt River. The dam was 
completed in 1911. The Horse Mesa, Mormon Flat, and 
Stewart Mountain Dams were built between 1922 and 
1930, and Bartlett Dam on the Verde River by 1939. In 
1927, the Marieopa County Water Conservation District 
No. 1 built a dam on the Agua Fria River that impounded 
water behind Waddel Dam. This irrigation district serves 
about 33,000 acres east of the White Tank Mountains. 

By the early 1920’s, drainage was a serious problem in 
the Salt River Valley, and the Roosevelt Irrigation District 
was formed in 1923. Drainage wells were established in 
the area near Tolleson to remove excess ground water 
and transport it out of the project boundary. A flume was 
constructed across the Agua Fria River, and canals wore 
dug to convey water into the Roosevelt Irrigation Dis- 
trict boundaries. The eastern boundary of this district, 
about 17 miles west of the center of Phoenix, is about 21 
miles long from east to west and 3 miles long from north 
to south. 

_ The Buckeye Canal dates back to 1885 (8). Originally 
it diverted water from the Gila River at a point just 
west of the confluence of the Gila and Agua Fria Rivers. 
The irrigation district is about 2 miles wide and extends 
west from the town of Avondale to near the Hassayampa 
River. The total cultivated acreage is about 18,500. Water 


SOIL SURVEY 


is obtained from deep pumps and the Gila River and 
through a water right from the Salt River Project. These 
sources are eu Pema by tail water from farms above 
and sewage effluent from the city of Phoenix. 

Other irrigation districts in the survey area are New 
States, Arlington, and St. Johns. Some of them had water 
tights to surface water, but surrendered them to other 
irrigation districts for rights to tail water or water from 
deep wells. 

The Harquahala and Rainbow Valleys and the area 
near Tonopah and Wintersburg have been cultivated for 
only a short time. These areas depend on deep wells for 
irrigation water. The annual pumpage of irrigation water 
from the Harquahala Valley increased from 33,000 acre 
feet in 1954 to about 200,000 acre feet in 1963 (8). In- 
creasing withdrawal of ground water caused the water 
level to decline as much as 200 feet from 1954 to 1963. 
An increased rate of decline is expected as the water table 
is lowered. 


Farming 7 


The kind of crops grown in Maricopa County, Central 
Part, has shaneat little since early times, but farmin, 
has changed radically. Early farms were highly diversified, 
almost completely self-sustaining units 80 to 160 acres 
in size. The main crops were cotton, alfalfa, and small 
grain. A small ak ae and orchard produced fruit and 
vegetables for the family. Most farmers kept beef and 
dairy cattle, pigs, chickens, and turkeys for their own use. 
The size ions ranges from 320 to 10,000 acres. The 
main cash crop generally is cotton. Alfalfa and small 
grain are grown to improve fertility, tilth, and organic- 
matter content. The acreage in dairy farms is no more 
than is needed for corrals and milking parlors. Most of 
the feed is bought off the farm. Poultry farmers cage 
chickens. The main acreage of vegetable crops is restricted 
to a few farmers who specialize in such crops. Citrus 
roves generally require large acreages. Only a few farmers 
ave the small groves characteristic of many early farms. 
Cotton is the main cash crop for farmers who do not 
specialize. The new, shorter varieties that mature earlier 
are planted two rows to the bed in April and May and are 
harvested early in September. The crop is picked with a 
stripper. No irrigation is needed after the first part of 
August. Yields are slightly lower than those of older 
varieties, but net profit is about the same because operating 
costs are lower. Cotton is subject to several plant diseases 
and insect pests. Plant diseases are controlled by rotating 
crops or by soil treatment. Insect pests are controlled by 
spraying or dusting. : 
Alfalfa is planted in borders Jate in fall or early in 
spring. Fall onting is preferred because returns are more 
immediate. Six to eight cuttings a year are obtained. The 
hay is harvested as bales, cubes, or chopped green and fed 
directly to cattle. Alfalfa lasts from 3 to 5 years before it is 
crowded out by weeds and grasses. 
Wheat and barley are planted in borders or furrows late 
in fall or early in winter. Harvest is late in May or June. 
Sorghum grain is planted following a wheat or barley 
crop in a double-cropping program. Planting date is usually 
late in June through July. Early maturing varieties are 


7By Marvin Skousnn, soil conservationist, Soil Conservation 
Service, Buckeye, Arizona. 
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planted late in July. Sorghum is planted in furrows and 

rown for both ensilage and grain. Ensilage is cut before 
November 1 or the first, killing frost. Sorghum for grain is 
harvested after November 1 or when the moisture content 
of the soil is less than about 13 percent. 

Safflower is planted from about December 15 to January 
15 and harvested in July or August. 

Sugar beets for both sugar and seed are planted from 
about August 15 to September 15 and harvested from June 
to July. Maricopa County formerly produced about 75 
percent of the sugar beet seed for the United States. Plant 
disease, however, and an increase of sugar beets grown for 
sugar have Seniseanily reduced production of sugar beets 
grown for seed. 

Vegetables have two general seasons. Vegetables planted 
late in August are ready for harvest in winter. Vegetables 

lanted in November or early in December are ready for 
arvest in spring. Vegetables grown in the survey area are 
lettuce, carrots, onions, cabbage, cauliflower, broccoli, 
turnips, spinach, radishes, brussel sprouts, and table beets. 

Several varieties of cantaloup and watermelons are 
grown. Melons ready for market by late June or early in 
July are planted early in spring or late in winter. Melons 
are not grown in the same field more than once every 5 to 
6 years because of soil-born diseases. 

The tillage needed for border crops follows: 

Shred or cho, i i 5 

Dee ao: yp crop residue from previous crop: 

Plow. 

Drag or float field in opposite direction of plowing. 

Build borders. 

Either side drag between borders or put in checks next to 
borders. 

Trrigate. 

Disc lightly and plant. (Some crops are planted before 
irrigation). 

The tillage needed for furrow crops follows: 

Shred 0 i i 

Die mor chop crop residue from previous crop. 

Plow. 

Drag or float field in opposite direction of plowing. 

Furrow out. 

Irrigate. 

Mulch seedbed and plant. (Some crops are planted before 
irrigation). 

The following tabulation indicates the estimated har- 
vested acreage in 1972 of the principal crops in Maricopa 
County, according to the Arizona Crop and Livestock 
Reporting Service: 


en Soko 


SU) Sue 68 


Gabonese rene ose e cock t n nee eathe 94, 000 
Long ataplergiest ococoseuwscesi on secuceceleue 18, 000 
Short staple . 76, 000 


Alfalfa. 


Cantaloups.......- 
oneydew melons 
Watermelons 


Potatoes. 


Cauliflower crcseuscoswencensceeesceue seu 
Broccoli-.-- 
Cabbage. au2 20. ose cewbouret essa use seceaes 
ONMONStsesetessiccecate beccasesesessetacesee 


Dry. 
Gres. seo scons eee cee eeeeeeene 


Thompson seedless___-_....------------------ 2, 570 

Cardinals.___._.-- < 740 

Exotics___ 2 380 

Purlettes_ 2 275 

Robitia....s32224-sscissce can sascsdecsweeeusss 15 

Apricots: 0022-5. 0s oossbseendasueSescckeeeascoes a "200 
Climate * 


Maricopa County has a desert-type climate. Relative 
humidity and annual rainfall are low. Table 11 gives 
climatic data representative of the survey area. Table 12 
gives probable dates of freezing temperatures in spring 
and fall. 

Daytime temperatures throughout the summer are 
normally high, but winters are generally mild. Nighttime 
temperatures frequently drop below freezing during the 
three coldest months, but afternoons are commonly 
sunny and mild. The average daytime relative humidity, 
based on observation at 11 a.m. and 5 p.m. at Phoenix 
Airport, is about 30 percent. 

emperatures are normally high in summer. From early 
June until mid-September the afternoon maximum tem- 
perature commonly exceeds 100° F., and temperatures of 
110° or more are not uncommon, According to records 
kept at Phoenix Airport, about 83 days per year have a 
maximum temperature of 100° or higher. The average 
date in spring of the first occurrence of at least 100° is 
May 17. The average date in fall of the last occurrence of 
at least 100° is September 26. Phoenix Airport normally 
has 7 days per year when the maximum temperature is at 
least 110°. Whe greatest number of such days was 27 in 
1936. 


8 Prepared by Pau, C. Kanaeiser, State climatologist, National 
Weather Service, U.S. Dept. of Commerce. 
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Tasie 11.—Temperature and precipitation 


[Data recorded at Buckeye for period 1941 to 1970, Elevation 870 feet} 


Temperature Precipitation 
Two years in 10 will have One year in 10 

at least 4 days with— will have— Average 

Month Average Average Average _| Days depth of 

daily daily monthly with snow on 

maximum | minimum Maximum Minimum total snow days with 
temperature temperature Less More cover |snow cover 

equal to or equal to or than— than— 
higher than— Jess than~ 
oF oF | oF or Inches Inches Inches Number Inches 
67 34 77 25 0.7 T 1.6 (?) 
72 38 83 28 it T 17 @) Tr 
77 42 89 33 a? T 1.8 0 0 
85 48 99 39 13 0 .@ 0 0 
95 55 107 4G a! 0 3 0 0 
103 63 114 54 al 0 25 ty} 0 
July_ 107 74 114 65 .8 T LT 0 0 
August_——- 105 73 M12 64 1.3 wl Qh 0 0 
Septembe: 101 65 110 55 it 0 2.3 0 0 
October.- 90 52 100 42 4 0 1.0 0 0 
November- 77 41 88 32 A T 1.2 0 0 
December. 68 | 35 79 27 8 dN 2.2 @) T 
Year... 87 52 3116 423 71 3.8 10.8 @) £ 
1 Trace. 3 Average annual highest temperature. 


2 Less than 0.5 day. 


4 Average annual lowest temperature. 


Taney 12.—Probabilities of last freezing temperatures in spring and first in fall 
[Data recorded at Buckeye for period 1935 to 1964. Elevation 870 feet] 


Probability 


Dates for given probability and temperature 


20° F or lower 


24° F or lower 28° F or lower 32° F or lower 


Spring: 
Yt year in 10 later than 
2 years in 10 later than, 
5 years in 10 later than. ._. 


Fail: 
L year in 10 earlier than_- 
2 years in 10 earlier than 
5 years in 10 carlier than 


March 31. 
March 24. 
March 10. 


February 17__---- 
February 8. 
January 18__- 


March 17 
March 7-. 
February 1: 


October 31. 
November 5. 
November 17. 


November 26_-_-.| November 1l1..--- 
December 5. -| November 18 
December 26, December 3... . 


Late in spring and early in summer, when the air is dry, 
the temperature normally varies by 40° or more between 
carly afternoon and daybreak, and evenings are moder- 
ately cool. In July and August, however, higher relative 
humidity sometimes holds minimum temperatures above 
80°. In winter, minimum temperatures fall to 32° or lower 
on an average of 29 days in Tempe, and on 44 days in 
Buckeye. 

There are two separate precipitation seasons. The first 
occurs from November to March, when the area is sub- 
jected to occasional storms from the Pacific Ocean. Winter 
precipitation is greatest when the middle latitude storm 
track is unusually far south, so that storms enter Arizona 
directly from the west or southwest after picking up con- 
siderable moisture from the Pacific Occan. In such cases, 
cloudy skies and intermittent showers can prevail for 
several days. In winter when the storm track is somewhat 


north of its normal position, the area generally has little 
precipitation, a pattern that can last into spring. An cxam- 
ple is the period from December 30, 1971 through June 6, 
1972 (a period of 160 consecutive days) when no meusur- 
able precipitation was reported at Phoenix Airport. Snow- 
fall is rare in the valleys in this seetion of Arizona. An 
occasional light fall occurs in the mountains above the 
2,500-foot level. 

The second rainfall season oceurs in July, August, and 
most of September, when the area experiences widespread 
thunderstorm activity associated with moist air moving 
into Arizona from the southern quadrant. The time of 
maximum: probability of occurrence of these storms is 
from about 8 p.m. to midnight. These thunderstorms 
are extremely variable in intensity and location, and some 
of the heaviest amounts of precipitation observed in x 
short. period oceur during these months. In some years, 
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unusually heavy precipitation can occur near the end of 
summer when a tropical disturbance moves northward 
from the Pacific Ocean. These storms affect the weather 
in the State about once in 7 years, and on such occasions 
the area can receive a normal summer’s rainfall in less 
than 1 day. Estimated return periods for excessive pre- 
cipitation computed for Phoenix show that 2.66 inches 
of precipitation will fal! during a 1-hour period about once 
in 100 years, 2.97 inches in 3 hours, 3.35 inches in 6 hours, 
3.69 inches in 12 hours, and 4.04 inches in 24 hours. 

The mean windspeed at Phoenix Airport is about 6 
miles per hour. Velocities of 70 and 80 miles per hour are 
recorded at intervals of 50 and 100 years. 

According to records kept at Phoenix from 1896 to 1971, 
the annual average percentage of the possible sunshine is 
86 pareens, The minimum monthly average is 77 percent 
in December, and the maximum is 94 percent in June. 
The greatest number of consecutive days with 100 percent 
of possible sunshine was 28, from June 12 through July 9, 
1928. The greatest number of days with zero percent of 

ossible sunshine at the same station was three, from 
November 22 through November 24, 1965. 

Lake evaporation averages about 72 inches per year. 

The maximum is in summer, and the minimum in winter. 
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Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or so 
high a percentage of exchangeable sodium (15 percent or more 
of the total exe angeable bases), or both, that the growth of 
most roe plants is low from this cause. 

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine material 
dropped by a stream where its gradient lessens abruptly. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 

Available water capacity (also termed available moisture capacity). 
The capacity of soils to hold water available for use by most 
plants, It is commonly defined as the difference between the 
amount of soi] water at field capacity and the amount at wilting 
point. It is commonly expressed as inches of water per inch of 
soil. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 
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Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Coarse fragments. Mineral or rock particles more than 2 millimeters 
in diameter. 

Cobble. A rounded or partly rounded fragment of rock, 3 to 10 
inches in diameter. 

Complex, soil. A mapping unit consisting of different kinds of soils 
that occur in such small individual areas or in such an intricate 
pattern that they cannot be shown separately on a publishable 
soil map. 

Consistence, soil. The feel of the soil and the case with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. m 

Friable—When moist, crushes casily under gentle pressure 
between thumb and forefinger and can be préssed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastie—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a ‘wire’? when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft-—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemenied.—Hard and brittle; little affected by moistening. 

Dendritic. Pattern of stream channels, irregular branching in alt 
directions, with tributaries joining main channels at all angles. 

Depth, soil. The following classes of soil depth over bedrock or an 
indurated hardpan are used in this survey: 


Inches 


-- Shallow. 
- Moderately deep. 
More than 40. - Deep. 


Desert pavement. A layer of gravel or stone, on the ground surface, 
that remains after the fine particles are removed by wind or 
water. 

Drainage class (natural). Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to altered 
drainage, which is commonly the result of artificial drainage 
or irrigation but may be caused by the sudden deepening of 
channels or the blocking of drainage outlets. Seven different 
classes of natural soil drainage are recognized. : 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a Jow available water capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and mottling in 
the lower B and the C horizons. . 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and some soils commonly have mottling at 
a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have a 
dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Duripan. See Hardpan. 

Erosion. The wearing away of the land surface by wind (sandblast), 
Tunning water, and other geological agents. ; 
Fallow. Cropland left idle in order to restore productivity, mainly 
through accumulation of water, nutrients, or both, Summer 
fallow is a common stage before cereal grain in regions of limited 
rainfall. The soil is tilled for at least one growing season to 
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control weeds, to aid decomposition of plant residues, and to 
encourage the storage of moisture for the succeeding grain crop. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors, such as 
light, moisture, temperature, and the physical condition of the 
soil, are favorable. 

Field moisture capacity. The moisture content of a soil, expressed 
as a percentage of the oven-dry weight, after the gravitational, 
or free, water has been allowed to drain away; the field moisture 
content 2 or 3 days after a soaking rain; also called normal 
field capacity, normal moisture capacily, or capillary capacity. 

Flood plain, Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil 
material may be sandy or clayey, and it may be cemented by 
iron oxide, silica, calcium carbonate, or other substance, 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 

rocesses. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a mineral 
soil. This layer consists of decaying plant residues. 

A horizon-—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
solubie salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B hortzon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, 
or true soil. If a soil lacks a B horizon, the A horizon alone 
is the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer —Consolidated rock beneath the soil. The rock usually 
underlies 2 C horizon but may be immediately bencath an 
A or B horizon. 

Irrigation. Application of water to soils to assist in production of 
crops. Methods of irrigation are— 

Border.—Water is applied at the upper end of a strip in which 
the lateral flow of water is controlled by small carth ridges 
called border dikes, or borders. 

Bosin.— Water is applied rapidly to relatively level plots sur- 
rounded by levees or dikes. 

Controlled flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 

Corrugation—Water is applied to small, closely spaced furrows 
or ditches in fields of close-growing crops, or in orchards, 
to confine the flow of water to one direction. 

Furrow.—Water is applied in small ditches made by cultivation 
implements used for tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface through pipes 
or nozzles from a pressure system. 

Subirrigation—Water is applied in open ditches or tile lines 

, until the water table is raised enough to wet the soil. 

Wild flooding.—Irrigation water, released at high points, flows 
onto the field without controlled distribution. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Lime. Chemically, lime is calcium oxide (CaO), but its meaning has 
been extended to include all limestone derived materials ap- 
plied to neutralize acid soils. Agricultural lime can be obtained 
as round limestone, hydrated lime, or burned lime, with or 
without magnesium minerals. Basic slag, oystershells, and marl 
also contain calcium. 

Lime concretion. An irregularly shaped, cemented segregation of 
lime which has formed from solution around « central nucleus. 

Lime masses, soft. Uncemented, nearly pure segregations of lime 
having both width and depth. 

Lime nodule. See lime concretion. 

Microrelief. Minor surface configurations of the land. 
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Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms are 
as follows: abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nant. The size measurements are these: fine, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimetera to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color with x hue of 10YR, a value of 6, 
and a chroma of 4. 

Parent material. Tisintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a asd. 

Permeability. The quality that enables the soil to transmit water 
or air, Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid. 

pH Sec Reaction, soil. 

lowpan. A compacted layer formed in the soil immediately below 
the plowed layer. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral in 
reaction because it is neither acid nor alkaline. An acid, or 
“sour,” soil is one that gives an acid reaction; an alkaline 
soil is one that is alkaline in reaction. In words, the degrees of 
acidity or alkalinity are expressed thus: 


pH 
Extremely acid... 6.6 to 7.3 
Very strongly Mildly alkaline._... 7.4 to 7.8 
acid.....-<<-<< 4.5 to 5.0 Moderately alkaline. 7.9 to 8.4 
Strongly acid 5.1 to 5.5 Strongly alkaline... 8.5 to 9.0 
Medium acid 5.6 to 6.0 Very strongly alka- 
Slightly acid-..-. 6.1 to 6.5 lin@s.sceee--- .1 and 
higher. 


Root zone. The part of the soil that is penetrated, or can be pene- 

trated, by plant roots. 

Runoff. Surface drainage of rainfall or melted snow. 

Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess 
exchangeable sodium. 

Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains consist 
of quartz, but they may be of any mineral composition. The 
textural class name of any soil that contnins 85 percent or more 
sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt textural 
class is 80 percent or more silt and less than 12 percent clay. 

Slope. The following slope classes are used in this survey: 


Percent 
0 to 3. ..- Nearly level. 
3 to 6_ ~ Gently sloping. 
6 to 12. - Sloping. 
12 to 2 ~ Moderately steep. 
20 to 30_. - Steep. 
More than 30.. --- Very steep. 


Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike those 
of the underlying material. The living roots and other plant 
and animal life characteristic of the soil are largely confined to 
the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass 
of unaggregated primary soil particles. The principal forms of 
soil structure ate—platy (laminated), prismatic (vertical axis of 
aggregates longer than horizontal), columnar (prisms with 
rounded: tops), blocky (angular or subangular), and granular. 
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Structureless soils are cither single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering together 
without any regular cleavage, as in many claypans and hard- 


pans). 
Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 
Subsoiling. Tillage of a soil below normal depth ordinarily to 
shatter a hardpan or claypan. 
Substratum. Technically, the part of the soil below the solum. 
Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The plowed 


layer. 

Tail water. That portion of the irrigation water that reaches the 
end of the field. 

Terrace (geological). An old alluvial plain, ordinarily flat or undulat- 
ing, bordering a river, lake, or the sea. Stream terraces are 
frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
articles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 

sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
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silly clay loam, sandy clay, silty clay, and clay. Thesand, loamy 
sand, and sandy loam classes may be further divided by 
specifying “coarse,” “fine,” or “very fine,”’ 

Tillage pan. See Plowpan. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil-structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, hard, 
nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or onc that responds 
to fertilization, ordinarily rich in organic matter, used to 
topdress roadbanks, lawns, and gardens. 

Valley plain. Broad, nearly level, featureless flood plain produced 
by the filling of a valley floor. 

Waterlogged. Saturated with water. Soil condition where a high or 
perched water table is detrimental to plant growth, resulting 
from overirrigation, seepage, or inadequate drainage; the 
replacement of most of the soil air by water. 

Water table. The highest part of the soil or underlying rock material 
that is wholly saturated with water. In some places an upper, 
or perched, water table may be separated from a lower one by 


adry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to 
which the mapping unit belongs. Capability un 
subclasses for dryland soils are described on pages 62 and 63. Range sites are described on pages 66 and 67. Other 
information is given in tables as follows: 


Map 
symbol 


Aa 
AbA 


AbB 


Ac 
AdA 


AGB 


Ae 


AfA 


AfB 


AGB 


AKB 


CA2 


Antho sandy loam, saline-alkali- 
Antho gravelly sandy loam, 0 to 1 


Antho-Brios sandy loams 


Antho-Tremant complex, 1 to 5 percent 


Antho association- 
Antho-Valencia association 


Avonda clay loam-- 
Avondale clay loam- 
Avondale clay loam, saline-alkali----- 15 


Acreage and extent, table 1, 
page 8. 
Estimated yields, table 2, page 63. 


Mapping unit Pag 


Agualt loam-~-----------------+------- 9 
Antho sandy loam, 0 to 1 percent 


slopes--------------+------- ern nnne 10 


Antho sandy loam, 1 to 3 percent 


slopes 


percent slopes---------------------- 10 


Antho gravelly sandy loam, 1 to 3 


percent slopes-----+--- 


Antho soil- 
Brios soil-- 


Antho-Carrizo complex, 0 to 1 percent 


slopes 
Antho soil- 
Carrizo soil-- 


Antho-Carrizo complex, 1 to 3 percent 


slopes 
Antho soil- 
Carrizo soil 


Antho-Carrizo complex, 0 to 3 percent 


slopes one 
Antho soil- 


Carrizo soil 


-- 13 


slopes------+- 
Antho soil- 
Tremant soil 


Antho-Tremant-Mohall complex, 1 to 5 


percent slopes-- secien AS 
Antho soil-- 
Tremant soil 


Mohall soil- 


Antho soil-- 
Valencia soil- 


Beardsley loam-- 15 
Brios loamy sand - 16 
Brios sandy loam - 16 
Brios loam- -~ 16 
Calciorthids and Torriorthents, 
16 
1? 


its for irrigated soils are described on pages 59 to 62, Capability 


Engineering, tables S and 6, 
pages 72 through 85. 
Recreation, table 7, page 88. 


Capability unit Horti- 
and subclass Range site cultural Wildlife habitat 
Irrigated Dryland group group 
‘a SS 
Irri- Dry- 

e | Symbol Symbol Name Number | gated Page | land Page 
IIs-7 VIIs Loam Upland 4 2 69 10 70 
IIs-4 VIIs Loam Upland 1 2 69 11 70 
Tle-4 Vile Loam Upland 1 2 69 ll 70 
IIs-9 VIIs Saline Upland 5 2 69 13 7 
IIs-4 VIIs Loam Upland 1 2 69 11 70 
Ile-4 Vile Loam Upland 1 2 69 11 70 
ItIs-7 VIIS | enenrnrrneee- tated a eal cael 7 

or--- Loam Upland iE 2 69 ll 70 

Satie | Sandy Bottom 1 4 69 11 70 

Loam Upland I 2 69 11 70 

weeeee Sandy Bottom 4 6 70 12 71 

Loam Upland 1 --- -+ ll 70 

weeeee Sandy Bottom 4 oor -- 12 71 

Loam Uptand 1 --- -- ll 70 

weseee Sandy Bottom 4 --- -- 12 71 

wrerne Vile Loam Upland --- --- -- 11 70 

1 S65 aw = =e 

2 sss ae ae we 

— ey ll 70 

1 Be Se = 

2 = a ai 

sesesseeeseo. 2 ee a _ 

Loam Upland 1 -- 11 70 

Loam Upland I -- 1 70 

Ils-7 VITs Sandy Bottom 4 68 ll 70 

i-1 Vile Sandy Bottom 1 68 li 70 

IIs-9 VIIs Sandy Bottom 5 68 ll 70 

VIIs Clay Bottom 7 -- 9 70 

IVs-7 VIIs Sandy Bottom 4 70 ll 70 

IIIs-7 VIIs Sandy Bottom 4 69 il 70 

IIIs-7 VIIs Sandy Bottom 4 | 69 11 70 
} 

wennee Vile Loam Upland 6 — -- 12 71 

VIs-7 VIIs Sandy Bottom 4 6 70 12 pal 
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Capability unit Hor'ti- 
and subclass Range site cultural Wildlife habitat 
Irrigated Dryland group group 


Map Irri- lory- 
symbol Mapping unit Page Name Number | gated Page land Page 
i 1 
CeD Carrizo-Ebon complex, 3 to 12 percent 
slopes -- 17 | wnnn-- | VITe | ------------~ aod -- -- -- 
Carrizo soil 7 one Sandy Bottom 4 -- 12 71 
Ebon soil----- - oe Clay Upland 5 -- ll 70 
CF Carrizo and Brios soils- - 18 Sandy Bottom 4 -- -- -- 
Carrizo soil- ee ee woe --- -- 12 71 
Brios soil---- re ee ee --- --- -- | ll 70 
Cg Casa Grande sandy loam - ITIs-9 VIIs Saline Upland 5 69 | 14 71 
Ch Casa Grande loam 19 IITs-9 VIIs Saline Upland 5 5 69 | 14 ral 
ck Casa Grande complex: 19 | ------ VIIs Saline Upland 5 --- -- | 14 val 
Cm Casa Grande-Laveen complex, alkal 19 TITs-9 VIIs Saline Upland Ss: § 69 14 71 
Cn Cashion clay, saline-alkali 20 IVs-9 VITs Sandy Bottom 3 8 70 11 70 
co Cherioni-Rock outcrop complex- 210 | ------ Vile Loam Hills 7 -- -- 12 71 
Cp Coolidge sandy loam-~-~----- we 21 Tis-7 VIIs Loam Upland 2 69 11 70 
CrB Coolidge gravelly sandy loam, 1 to 3 
percent slopes--------- -- 22 Tle-7 Vile Loam Upland 2 2 69 11 70 
Cs Coolidge-Tremant complex- 22 Ils-6 VITs Loam Upland 2 2 69 ll 70 
cv Coolidge~Laveen association, 0 to 3 
percent slopes--- 220 | weeene fo eeeeee Loam Upland 2 -- ll 70 
Coolidge soil- -- VIIs -- -- -- 
Laveen soil---- -- VITc -- --- -- -- - 
Dn Dune land--~-~----~--+20e--- ene e nn ee ne 220 | eenene VIIs Upland --- -- 12 71 
EbD Ebon gravelly loam, 0 to 8 percent 
8 lopeS------------ ~~~ enn ener ennee 230 | ee-e-- Vile Clay Upland 3 --- -- ll 70 
EPD Ebon-Pinamt complex, 0 to 10 percent 
slopes 23 Clay Upland --- -- 11 70 
Ebon soil moe 3 -- -- -- 
Pinamt soil- - oe - 2 -- -- -- 
Es Estrella loam--- - 25 Loam Upland 1 68 11 70 
Et Estrella loam, saline-alkali - 25 TIs-9 VIIs Saline Upland 5 68 11 70 
GA Gachado-Rock outcrop complex - 25 | VITe Loam Hills 7 -- 12 71 
Gb Gadsden clay loam-- - 26 TlTs-8 | VIIs Sandy Bottom 3 69 9 70 
Ge Gadsden clay------ - 26 IITs-3 j VIIs Sandy Bottom 3 69 9 70 
Gd Gadsden clay, saline-alkali - 26 Ivs-9 VIIs Sandy Bottom 3 70 ll 70 
Ge Gilman fine sandy loam 27 T-2 VIIc Loam Upland 1 68 ll 70 
GE Gilman fine sandy loam, saline-alkali- 27 Ils-9 VIIs Saline Upland 5 68 11 70 
GgA Gilman loam, 0 to 1 percent slopes 28 I-1 Vile Loam Upland 1 68 ll 70 
GgB Gilman loam, 1 to 3 percent slopes 28 Tle-1 Vile Loam Upiand 1 68 ab 70 
Gh Gilman loam, saline-alkali-- - 28 VIIs Saline Upland 5 68 ll 70 
GL Gilman complex, saline-alkali - 28 VIIs Saline Upland 5 -- ll 70 
GM Gilman-Antho association- - 28 | aaneee | eeeeee Loam Upland 1 -- 11 70 
Gilman soil--- - oe VIIc -- --- -- -- -- 
Antho soil---- -- VIIs -- --- --- -- -- -- 
GN Gilman-Laveen association 28 VIIc Loam Upland --- -- ll 70 
Gilman soil--- -- 1 -- > -- 
Laveen soil--- -- 2 woe -- -~ -- 
Go3 Gilman, Antho and Glenbar soils, 
severely eroded----------~~-~----~-- 29 | ------ Vile Saline Upland 5 --- -- ll 70 
Gp Gilman loam, clayey subsoil variant, 
moderately saline-- 29 IIIs-9 VIIs Sandy Bottom 5 3 69 13 71 
Gr Glenbar 30 T-1 VITe Loam Upland 1 1 68 11 70 
Gs Glenbar loam, saline-alkali- 30 IIs-9 VIIs Saline Upland 5 1 68 13 71 
Gt Glenbar clay loam: 30 I-1 VIIe Loam Upland 1 1 68 ll 70 
Gu Glenbar clay loam, saline-alkal 31 Tis-9 VIIs Saline Upland 5 1 68 13 71 
Gv Glenbar 31 IllIs-3 VIIs Loam Upland 1 3 69 ll 70 


GUIDE TO MAPPING UNITS--Continued 


Capability unit Horti- 
and sublcass Range site cultural Wildlife habitat 
Irrigated Dryland group group 
Map Irri- Dry- 
symbol Mapping unit Page | Symbol Symbol Name Number {gated Page |land Page 
GWD Gunsight-Pinal complex, 1 to 10 
percent slopes---------------------- 32 Vile woe ons = ll 70 
Gunsight soil -- - -- 6 --- -- -- -- 
Pinal soil--- ts - 7 --- -- ss -- 
GxA  Gunsight-Rillito complex, 0 to 1 
percent slopes----~----------------- 32 TVs-7 VIIs Loam Upland 6 7 70 ll 70 
GxB  Gunsight-Rillito complex, 1 to 3 
percent slopes---------------------- 320 | wene-- Vile Loam Upland 6 --- == i 70 
GYD Gunsight~Rillito complex, 0 to 10 
percent slopes-------------------2-- 33 | ------ Vile Loam Upland 6 --- aad ll 70 
HAB  Harqua complex, 0 to 3 percent 
s lopeS-~~-----------+-----0-ne are reee 34 Vile Saline Upland 5 aoe .- 14 7 
HAC Harqua complex, 3 to 8 percent 
slopes------~----------------------- 34 | ------ Vile Saline Upland 5 oo: -- 14 71 
HLC Harqua-Gunsight complex, 0 to 5 
percent slopes- 34 VITe 9 | ------------- od ial oo ae 
Harqua soil- - ose Saline Upland 5 -- 14 71 
Gunsight soil----- “oo Loam Upland | 6 | - 11 70 
HM —- Harqua-Laveen complex- - 35 | ------ | VIIs | ------------- see | -- | -- - 
Harqua soil-- - oe Saline Upland 5 -- 14 71 
Laveen soil- ere ee Loam Upland ie: oo: -- ll 70 
HrB  Harqua-Rillito complex, 1 to 3 | 
percent slopes- 35 | ------ | VITe = | ---------e+-- ere = -- _ 
Harqua soil-- -- | Saline Upland 5 -- 14 71 
Rillito soil Se etetatetaad | Loam Upland 6 --- -- ll 70 
La La Palma very fine sandy loam. 36 IIIs-9 Saline Upland 7 & 69 14 71 
Lb Laveen sandy loam 37 1-2 Loam Upland 2 1 68 ll 70 
LcA Laveen loam, 0 to 1 percent slopes---- 37 I-1 Vile Loam Upland 2 1 68 11 70 
LcB Laveen loam, 1 to 3 percent slopes---- 37 Tle-1 Vile Loam Upland 2 1 68 11 70 
Ld Laveen loam, saline-alkali 37 TIs-9 VIIs Saline Upland 5 1 68 13 71 
Le Laveen clay loam 37 1-1 VIIc Loam Upland 2 1 68 ll 70 
Lf Laveen-Antho complex, saline-alkal 37 IIs-9 VIIs = | ------------- --- i. 68 2s _ 
Laveen fine sandy loam, 
saline-alkali---- -- Saline Upland 5 --- -- 13 71 
Laveen sandy loam-- -- Loam Upland 2 --- -- ll 70 
Antho sandy loam, Saline-alkali -- Saline Upland 5 oe -- 13 71 
Antho sandy loam, 0 to 1 percent 
a Loam Upland 1 --- -- ll 70 
Ma Maripo sandy loam- 38 TIIs-7 VIIs Loam Upland 4 4 69 1 70 
Mo Mohall sandy loam- 39 1-2 VITc Loam Upland 2 1 68 11 70 
Mp Mohall loam---- 39 T-1 VIIc Loam Upland 2 1 68 1 70 
Mr Mohall clay loam- 39 I-12 VIIc Loam Upland z 1 68 ll 70 
Ms Mohall clay- 39: IIIs-3 VIIs Loam Upland 2 3 69 ll 70 
MTB Mohali-Tremant complex, 0 to 3 
percent slopes 39 VIIs Loam Upland 2 --- -- ll 70 
MV Mohall-Laveen association- 40 VIIc Loam Upland 2 --- -- ll 70 
Pa Perryville sandy loam 41 VIIs Loam Upland 6 1 68 ll 70 
Pb Perryville loam, saline-alkali 41 IIIs-9 VIIs Saline Upland & 69 14 71 
PeA Perryville gravelly loam, 0 to 1 
percent slopes---------e----n--- nee 41 IIs-7 VIIs Loam Upland 6 1 68 ll 70 
PeB Perryvilie gravelly loam, 1 to 3 | 
percent slopes-- 41 Ile-7 Vile Loam Upland 6 1 68 ll 70 
PRB Perryville-Rillito complex, 0 to 3 
percent slopes---------------------- 41 | ------ VIIs Loam Upland 6 wor -- 11 70 
PsA Pinal loam, 0 to 1 percent slopes----- 42 TVs-5 VIIs Loam Upland 7 7 70 i 70 
PsB Pinal loam, 1 to 3 percent slopes 420 | -wcere Vile Loam Upland 7 ore -- 1 70 
PT Pinal gravelly loam 420 | -nenee VIIs Loam Upland 7 --- -- | il 70 


GUIDE TO MAPPING UNITS--Continued 


Capability unit Horti- 
and subclass Range site cultural Wildlife habitat 
Irrigated Dryland group group 
a -——= 
Map Irri- Dry- 
symbol Mapping unit Page | Symbol Symbol Name Number | gated Page | land Page 
PyB Pinal-La Palma loams, 1 to 3 percent 
- 42 | Vile -- - oes -- -- -- 
- ee | Loam Upland 7 -- 1 70 
La Palma soil-- -- - Saline Upland 5 --- -- 14 71 
PWB  =Pinal-Suncity complex, 0 to 3 percent 
8 lopeS------ 22 nnn nnn ee nn rere rere nnn 43 | ------ VIIs Loam Upland a oo -- ll 70 
PYD Pinamt-Tremant complex, 1 to 10 
percent slopes- - 43 | wee--- | VITe | ---~---------- 2 “ee == 1 70 
Pinamt soil- eos Clay Upland --- oe -- -- -- 
Tremant soil--- -- Loam Upland --- --- -- -- -- 
RaA  Rillito sandy loam, 0 to 1 percent 
S LOPGS~-+- ee nen een enn n nnn ence nen ne 44 TIs-6 VIIs Loam Upland 6 2 69 11 70 
RaB Rillito sandy loam, 1 to 3 percent 
slopes-- - 45 Tle-6 Vile Loam Upland 6 2 69 1 70 
RbA Rillito loam, 0 to 1 percent slopes--- 45 IIs+6 VITs Loam Upland 6 2 69 1 70 
RbB--Rillito loam, 1 to 3 percent slopes--- 45 ITe-6 Vile Loam Upland 6 2 69 1 7 
RhB- Rillito-Harqua complex, 1 to 3 
percent slopes--- 45 | e--e-- | Vile 9 | ------------- -<- -- tas -- 
Rillito soil- cos Loam Upland 6 -- ll 70 
Harqua soil---- wee ee Saline Upland 5 oo- -- 14 71 
RpE  Rillito-Perryville complex, 5 to 20 
percent slopes------------- --- 648 Vile Loam Upland 6 “= 1 70 
RS Rock outcrop-Cherioni complex - 46 | ------ | ------ --- -- -- -- 
Rock outcrop- ~ se VITL oo: -- + -- 
Cherioni soi => Jes VITe Loam Hills 7 nee -- 12 71 
Ta Toltec loam-- - 48 VIIs Loam Upland 7 1 68 ll 70 
TB Torrifluvents- - 48 | Vile Loam Upland 4 4 69 lt 70 
Te Torriorthents--- 48 VIIs = | ----------+-- ane --- -- -- -- 
TD Torripsamments and Torrifluvents 
frequently flooded 48 | VIII 4 --- -- -- -- 
Te Tremant loam --- 49 IIs-?7 VIIs Loam Upland 2 1 68 ll 70 
TFA Tremant gravelly loam, 0 to 1 percent 
slopes-- --- 49 ITs-6 VIIs Loam Upland 2 1 68 ll 70 
TEB Tremant gravelly loam, 1 to 3 percent 
slopes w-- 649 Tle-6 Vile Loam Upland 2 1 68 11 70 
Tg Tremant clay loam-- - 49 IIs-7 VIIs Loam Upland 2 1 68 1 70 
Th Tremant gravelly clay loam 50 IIs-6 VIIs Loam Upland 2 1 68 11 70 
TPB Tremant complex, 0 to 3 percent 
slopes--~ 50 VIIs Loam Upland 2 --- -- ll 70 
TrA Tremant-Rillito complex, 0 to 1 
percent slopes--- 50 ITs-6 VITs Loam Upland oo --- -- ll 70 
Tremant soil--~- ee 68 -- “+ 
Rillito soil--~------------------- ee ee ee 6 2 69 -- -- 
TrB Tremant-Rillito complex, 1 to 3 
percent slopes-----------------~---- 50 | ------ Vile -e+ +++ -- 70 
Tremant soil- eo Paeécee | neecss 68 -- 
Rillito soil- -- 6 2 69 -- -- 
TSC Tremant-Rillito complex, 0 to 5 | 
percent slopes- --+ -- | ll 70 
Tremant soil- 2 -- -- -- 
Rillito soil- * 6 -- -- -- 
Tt Trix clay loam-- - 51 I-1 Vile Loam Upland i 68 lt 70 
Tu Tucson loam - 52 T-l VITe Loam Upland 2 68 11 70 
Tw Tucson clay loam- 52 I-1 VITe Loam Upland 2 68 13. 70 
Va Valencia sandy loam-----------------%~ 53 1-2 VITc Loam Upland 1 68 I 70 
Vb Valencia sandy loam, saline-alkali - 53 TIs-9 VIIs Saline Upland 5 68 bial 70 
Ve Valencia gravelly sandy loam- - 54 T-2 Vile Loam Upland 1 68 ll 70 
Ve Vecont loam-- -- 54 T1Ts-8 VIIs Clay Bottom 3 69 9 70 


GUIDE TO MAPPING UNITS--Continued 


Capability unit Horti- 
and subclass Range site cultural Wildlife habitat 
Irrigated Dryland group group 
— oO 
Map Irri- Dry- 
symbol Mapping unit Page | Symbol Symbol Name Number gated Page | land Page 
vt Vecont clay--------- -- 55 IIIs-3 VITs Clay Bottom 3 3 69 9 70 
Ve Vint loamy fine sand - 5S TlIs-7 VIIs Sandy Bottom 4 4 69 Il 70 
Vh Vint fine sandy loam - 55 TIs-? VITs Sandy Bottom 4 2 69 lL 70 
Vk Vint loam------ - 55 Tis-7 VIIs Sandy Bottom 4 2 69 i 70 
Vn Vint clay loam $6 VIIs Sandy Bottom 4 2 69 i 70 
Vr Vint-Carrizo complex-- 56 Vis Sandy Bottom 4 seo -- -- =e 
Vint soil-- -- aoe =e -- 11 70 
Carrizo soil-- -- | eee --- -- 12 AY 
Wg Wintersburg complex-----~----+-------- 56 VIIs 2 3 69 ll 70 
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T.2N. 


R.10W. 


R.9W. R.8W, R.7W. 


SOIL ASSOCIATIONS * 
SOILS FORMED IN RECENT ALLUVIUM 


Gilman-Estrella-Avondale association: Nearly level loams and clay 
loams on valley plains and low stream terraces 


Antho-Valencia association: Nearly level sandy loams on recent allu- 
vial fans and valley plains 


Carrizo-Brios association: Nearly level to gently sloping gravelly 
sandy loams and sandy loams in stream channels and on low stream 
terraces 
Torrifluvents association: Nearly level to gently sloping soils that 
are gravelly, cobbly, and stony throughout; on recent alluvial fans at 
the base of mountains 

SOILS FORMED IN OLD ALLUVIUM 


Rillito-Gunsight-Perryville association: Nearly level to moderately 
steep gravelly loams and loams on old alluvial fans and valley plains 
Mohall-Laveen association: Nearly level loams and clay loams on old 
alluvial fans and valley plains 

Laveen-Coolidge association: Nearly level sandy loams, loams, and 
clay loams on old alluvial fans and valley plains 
Ebon-Pinamt-Tremant association: Nearly level to gently sloping 
gravelly loams, very cobbly loams, and gravelly clay loams on old 
alluvial fans at the base of mountains 


Casa Grande-Harqua association: Nearly level to sloping, saline-alkali 
loams, sandy loams, and gravelly clay loams on valley plains 


SOILS OF MOUNTAINS AND BUTTES 


Cherioni-Rock outcrop association: Gently sloping to very steep very 
gravelly loams and Rock outcrop on mountains, buttes, and low hills 


*The texture mentioned in the name of each association refers to the dominant 
texture of the surface layer of the major soils. 
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SOIL LEGEND 


The first letter, always a capital, is the initial letter of the soil name. The second letter is a capital if the mapping unit is broadly defined; 
otherwise, it is a small letter. The third letter, always a capital, A, B, C, D, or E, shows the slope. Most symbols without slope letters are 
those of nearly level soils but some are for miscellaneous land types, soil associations or undifferentiated groups with a fair to considerable 
range of slope. A final number, 2 or 3 in the symbol shows that the soil has been eroded. 


SYMBOL 


Aa 
AbA 
AbB 
Ac 
AGA 
AB 
Ae 
ATA 
AB 


Agualt loam 

Antho sandy loam, 0 to 1 percent slopes 

Antho sandy loam, 1 to 3 percent slopes 

Antho sandy loam, saline-alkali 

Antho gravelly sandy loam, 0 to 1 percent slopes 
Antho gravelly sandy loam, 1 to 3 percent slopes 
Antho-Brios sandy loams 

Antho-Carrizo complex, 0 to 1 percent slopes 
Antho-Carrizo complex, 1 to 3 percent slopes 
Antho-Carrizo complex, 0 to 3 percent slopes 
Antho-Tremant complex, 1 to 5 percent slopes 
Antho-Tremant-Mohall complex, 1 to 5 percent slopes 
Antho association 

Antho-Valencia association 

Avonda clay loam 

Avondale clay loam 

Avondale clay loam, saline-alkali 


Beardsley loam 
Brios loamy sand 
Brios sandy loam 
Brios loam 


Calciorthids and Torriorthents, eroded 
Carrizo gravelly sandy loam 

Carrizo-Ebon complex, 3 to 12 percent slopes 
Carrizo and Brios soils 

Casa Grande sandy loam 

Casa Grande loam 

Casa Grande complex 

Casa Grande-Laveen complex, alkali 

Cashion clay, saline-alkali 

Cherioni-Rock outcrop complex 

Coolidge sandy loam 

Coolidge gravelly sandy loam, 1 to 3 percent slopes 
Coolidge-Tremant complex 

Coolidge-Laveen association 


Dune land 


Ebon gravelly loam, 0 to 8 percent slopes 
Ebon-Pinamt complex, 0 to 10 percent slopes 
Estrella loam 

Estrella loam, saline-alkali 


Gachado-Rock outcrop complex 
Gadsden clay loam 
Gadsden clay 


SYMBOL 


Gd 
Ge 
Gf 
GeA 
GgB 
Gh 
GL 
GM 
GN 
Go3 
Gp 
Gr 
Gs 
Gt 
Gu 
Gv 
GWD 
GxA 
GxB 


NAME 


Gadsden clay, saline-alkali 

Gilman fine sandy loam 

Gilman fine sandy loam, saline-alkali 

Gilman loam, 0 to 1 percent slopes 

Gilman loam, 1 to 3 percent slopes 

Gilman loam, saline-alkali 
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